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FOREWORD

The heat produced by man's body is important in two ways: on the one
hard it is a waste product of metaboliam, most of which must be
dissipated; on the other hand, it is required to maintain the warm
blouded state which gives man and other mammals such a biological
advantage over non-warm blooded animals, Even at rest, man's metabolic
heat production is not inconsiderabie; it is sufficient, for example,
to bring a quart of water from room temperature to the boiling point;
it is equivelent, also, to the heat generated by & 100 watt electric
light bulb, 1t can approach 20 times this amount with very vigorous
exercise, depending on physicai condition, Impinging on the foregoing
physiological picture are many factors which may interact with this
metabolic heat so that it can become either a life seving force (e.g. ar
antidote to the cold) or a life threatening force (e.g. potentiation by
hot weather); in the latter case it represents a time bomb carried by
the individual throughout his lifetime, Some of the pertinent factors
are: age, activity, nutritional state, health and cultural behavior
patterns., This complex group of variables obviously requires a multi-
disciplinary approach to understanding the problems of human adaptation
and effective performance in extreme environmental heat. This applies
to the militarv 4s well as the civiliar population.

Dr. Planalp has written a highly readable monograph which should provide
a broad spectrum of readers with valuable insights into these complex
interactions, Indeed, one might have predicted that it would requive a
cultural anthropologist like Dr, Planalp to do justice to this subject,
Such a person is above all interested in the longer term and cultural
adaptations of man to his environment. Ia this connection, orz can
hardly visualize a more appropriate and interesting area of the world
than the Indian sub-continent., Although this report ventures into a
great number of different aspects of the problem, its focus is clearly
on the nature and results of human adaptations to extreme environmental
heat in North lndia.

DAVID E. BASS, Ph. D.
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PREFACE

The idea for this study began to take shape in 1962, when [ had occasion
to ponder if there were any way that I, as a cultural anthropologist, could
make some relevant input to a research organization whose chief concern was
“environmental medicine", more specifically defined as the medical aspects
of the ratural or physical environment's climatic, ergonomic and biophysical
relationships to modern military activities and performance. It appeared
that my contribution would of necessity be very limited or oblique.

However, I suddenly realized that, by a happy coincidence, I had 1lc ;
maintained a scholarly interest in, and had enjoyel nearly three years of
first-hand experience with, one particuiar region of the world which quite
possibly yields to no other in two pertinent respects: (1) it is the
homeland of a dense and large population whose culture and way of life
contrast markedly with those of the modern Western world; and (2) it is a
region of exceptionally severe and prolonged climatic stresses (seasonally
cold, bot-dry, and hot-humid), and one where at the same time & belated
economic development still restricts any wmass utilization of such
technological buffers between man and the thermal environment as air
conditioning, electric fans, and central heating.

The area to which I refer 1s, of course, the olains of northern iIndia,
and my subject began to take focus as an effort to bring together data from
a number of academic fields having relevence to the adaptations of the North
Indian population to, and its interactions with, the hot thermal enmvirornment,
The subject is one which has apparently not previously been treated in any
thoroughgoing manner, although my limited sampling suggested that a high
percentage of the many hundveds of those published works of reminiscence,
memoir and travzl in India are likely to have at least a few comments on
the obtrusive climate of that coumtry.

On the other hand, most Indian writers take surprisingly little notice
of stresses traceable to the thermal enviromment, seeming to display an
acclimstion that iz intellectual as well as physical. For example, a leading
Indian social scientist has been able to write some 200 pages constituting
the authoritative treatise on Indian dress and costumes, in their historical

and regional complexity, without once referring to any direct or indirect
influence of climate on clothingil

G, s. Ghurye. Indian Costume (Bombay: The Popular Book Depot, 1951)
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As my research on the interrelationships of heat stress and culture in
India progressed, I began to see that the sudbject has almost endless
ramifications, involving many scientific and scholarly fields. 1 have
paused often and perhaps too inexpertly to poke into some of these most
fascinating divagations, inviting eclectic superficiality and hazard of
error in the treatment of all of them. Groping his way through the
appropriate specialized literature, especially in the realm of the
biological and the medical sciences, the presumptuous social scientist
is repeatedly struck by how quickly ccmmon-sense and ready-mide generalities
give way to expert bafflement and scientific disagreemert. The more we
seem to know, the less about it can wa be quite certain!

It is my principal Lope that the present effort may serve as a stimulus
to further work by others, Indian and non-Indian, whether they call them-
selves anthropologists, bioclimatologists, epidemiologists, geographers,
medical historians, physiclogists, or something else. Indeed, I herewith
especially request and encourage any and all eventual readers who would
be kind enough to criticize, comment on, or add data and observations to
the content of these pages to communicate directly with the author.

Innurerable people have helped substantially to make this monograph
possible, although they are in no way responsible for its shortcomings,
Above all, I am indebted to the U, S, Army Research Institute of Environ-
mental Medicine and its Commanding Officers, LTC (Dr.) William T, HKall
(1962-1965) and COL (Dr,) James E, Hansen (1965-1971), I am most grateful
to the Surgeon-General of the Indian Army and to the Indian Council of
Medical Research for the kind permission which they granted to field work
in 1963-1964 and again in 1966, and for their willingness to assist in what
must seem a research endesavor of considerable irrelevance to their pressing
problems, Here I must alsc mention that fine model of soldier-doctor-
diplomat, COL (Dr.) Richard F, Barquist, who was the senior medical officer
with the U, S, Military Supply Miseion to India during the period of my
field work, and quietly helped to ameliorate the various and inevitable
administrative and personal crises of those days with empatby and dispatck,

Special thanks are due to Dr. Russell W. Newman and Dr, David E, Bass
(both of ARIEM), for their support from the very beginning, and especially
to Pr. M, E. Opler (Univ. of Oklahoma), my guru in mattars anthropological
who has remained the most sclfless of mentors to this cday, and whose incal=-
culable contributions to this study include making available to me the
files of field notes ¢n Madhopur and other villages of North India which
were originally assembled at Cornell University., 1 am indebted to Dr,
Nafis Ahmac¢ (Univ. of Dacca), to Dr. Ralph F. Goldman (ARIZM), to Dr.
Shaligrar Shukla (Georgetown University), and to Dr. J. Michael Mahar
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(Univ, of Arizecna) for having read parts of earlier drafts of the manuscript
and having provided their comments and criticisms, The superior finished
quality of cartography included herein is owed to Mr., Aubrey Greenwald and
to Miss Olive Lesueur of the Earth Scienzes Laboratory., Miss Linda Woupio
has expertly prepared the more complex tables, but should not be held
responsible for any untidiness of textual appearance otherwise. These
deficiencies, like those of coantent, must be charged to the author, who
undertook most of the clerical preparatior {over a period of months, and

to a large extent in spare time),

Finally, I owe epecial gretitude to the kind and helpful guides and
informants whem I found in India in the course of field work. Their number
is legion and their contributions muist be acknowledged, but cén hardly be
repaid, Trnly, I would say with V, S, Naipaul that:

Nowhere were people so he.ghtened, rounded and individualistic;
nowhere did they offer themselves so fully and with such
assurance, To know Indians was to take a delight in people as
people; every encounter was an adventure. (An Ares of Darkness)

Among my benefactors were local officials, the maligned ''bureaucrats",

the bench-workers of national, provincizl and municipal administration

in North India. Others were in acsdemic and medical professions. Here

I should mention by name Dr. D, N, Sharma, Director of Medical and Health
Services, U, P,, and Dr. K. N, Udupa, Director of the Institute of Indian
Medicine, Banaras Hindu University. My deepest personal thanks go to

Shri Nath Singh (Ford Foundation, New Delhi), Ram Pratap Singh and Ram Rup
Singh (Senapur, Dist. Jaunpur, U, P.), Dr. H. C. Shukla (Institute of
indian Medicine, BHU), and the staff of the U, P, Provincial Hygiene Insti-
tute in Lucknow, especially D, P. Bhatnagar and Dr. J. K. Sen Gupta. I was
also ably sssisted in Varanasi by Mrs. Sarla Gauba and by Raj Kumar
Upadhyay, both then recent graduates of the Kashi Vidyapith University.

Undoubtedly, it is my wife, Sarla, wno has undergone the greatest
hardships incidental to the long travail of bringing this large monograph
into print, and I gratefully acknowledge her never-failing help.

Jack M. Planalp

Natick, Massachusetts
July 1971
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NOTE ON TRANSCRIPTIONS

Wherever the Indian-laaguage words in *the tex* are not underlined and
capitalized, diacritical marks are not provided, Where they are underiined,
I have tried to follow standard linguistic usage in Romanization and tran-
s:ription, much in line with the model provided by Village India (McKim
Marriott, ed,). However, some inconsistencies and errors have undoubtedly
crept in, partly because Hindi orthography is -ot yet well standardized, and
there sre many regional and dialectal variznts. Dr. Shaligram Shukla, a
linguist hailing from the Bhojpuri-speaking region, has given me much helpful
guidence.

Where the Indisn-language word is used in plural form, I have simply
added an "s" in accordance with English usage, rather than attempting to give
the proper Hindi or Bhojpuri plural. The following transcribed letters with
a dot below are retroflex consonants: t, th, d, dh, and n. I have used "ri"
rather than '"r'" to designate the vocalic consonant or semivowel. Also,
rather than follow the Nagari script distinction between JT and Y, or ngn
and "5", I have etimply transcribed both as '"sh", which approximates their
spoken form., The letter "m" is pronounced in the same position as the
following consouant., The letters "bh", "dh", etc. are aspirates.

The five Hindi vowels, each heving in the Nagari sccipt a short and long
form, are rendered herein as: a, a; i, 1; u, U; e or e; ai; and o or 0, au.
Whether or not the vowel in a given word should be transcribed as "e" or as
"e", as "o" or as "0", has often baffled me. (Nagari script does not dis-
tinguish between them, but there can be a slight difference in length of the
vowel in the spoken language.) I have generally taken Dr., Shukla's advice
here. Nasalizatiot of vowels, rendered by a superscript in the Nagari
script, is shown in my text by the use of a tilde (*),

It should be noted that in Hindi the letters "a" and "i" (3{'and ¥ )
and "a" and "u" (3 and F ) never occur in sequence, and no possibility of
confusion arises from using the Roman diphthongs ''ai" and "au" to transcribe
the Nagari letterc{i'and 3?t' But this is oot true of the Bhojpuri dialect,
wvhere 3" and ¥ , or 3 and J , can occur ia conjunction. For Bhojpuri
words, I have thus used a slant "“a/i" and "a/u" to distinguish these
combinations from “ai" (‘a’) and "au" (m.

In cese the reader is puzzled atout variant spellings of the city known
in ancient times as Kashi, aaxd in the British imperial era as Benares, it
may be noted that the official name at prese~t {s Varapael, However, many
people still refer to the city as Banaras, and Banaras Hindu University,
the famous natioral university located iz the city and widely kzown as
"B. H. U.", has up to now stubborrmlz refused ei*her to change its first

izitial or to drop the sectariax designation,
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- NAMES AND DATES OF HINDU MONTHS

There are twelve months in the luni-solar calendar popularly used
in North India to regulate festival and ritual events. Throughout the
countryside thease months are better known to Indians than are the
months of the Wastern calendar. Thelr correspordences are as folluws:

Hindi Name Bho jpuri Name Average Dates in Western Calendar

Caitra Cait March 12 - April 10

Vaishakha Baisakh April 11 - May 11

Jyeshth Jeth May 12 - June 11

Asharh Asarh June 12 - July 13

Shravan Savan July 14 - August 14

Bhadrapad Bhadon August 15 - Scptember 14

Ashvin Kuar September 15 ~ October 14
ay Kartik Katik October 15 - November 13
iﬁ} Margshirsh Agshan November 14 - December 13

Paush Pus December 14 - January 11

Magh Magh January 12 - February 9

Phalgun Phagun February 10 - March 11

Since the iunar year is about 11 days shorter than the zodiacal year,
it is necessary about every 33 months to insert an extra or intevcalary
month at the appropriate time, This means that in any given year thc
Western date equivalent of any lunar date may vary as much as two weeks
in either direction from the average dates shown above. That is, the
first day of the light half of Caitra may occasionally occur as early
as February 26, and as late as Marca 26, Each Hindu month consists of
30 tithis ("days", although a tithi is necessarily of variabie length
depending on the time of the year, and averages less than Z4 hours).
The first 15 deys of the Hiadu month are in the "light" half, and the
last 15 days are in thc "dark" half of the morth.
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"After his first year in Calcutta, an Englishman can no longer
sleep as he once slept, or eat 3s he once ate, and it is lucky

if he drinks no more than he once drank, If you asked him to runm,
he would laugh ia your face. I sometimes think that our uniform
success in Indian warfare may be partially due to the fact that
our countrymen, by long disuses, lose the power ¢f Tunning away."

— G. O. Trevelyan, The Competition Wallak (1864)

"To get accustomed to the Indian climate we may therefore regard
as a simple impossibility."

= J. C, Dickinson, Tropical Debility (1874)

", . . the Indo-Gangetic plair 1s the Vampire of geography, which
sucks out all creative energy and leav.'s ita victims as listless
shadows. The high mean temperature, togethzr with its immense
daily range of rise and fall, hardly allows the body to attend to
anything more fruitful than the daily adaptation to the weather,”

— Nirad Chaudhuri, The Autobiography of an Unknmown Indian (1951)

"The sun makes an ally of the breecze. It heats the air till it
becomes the 1oo and then sends it on its errand. Even in the
intense heat, the loo's warm caresses are sensucus and pleasant,
It brings up the prickly heat., It produces a nunbness which
makes the head nod and the eyes heavy with sleep. It brings on
a stroke which takes its victim as gently @ a brceze bears a
fluff of thistledown."”

— Khushwant Singh, Train to Pakistar (1956}
"The Indian mind is inscrutable even zo the Indians. FKow do we

expect Americd to delve within the labyrinth o¢f our split
personality and make any sense of what we really are?"

== S, K. Dey, Power to the People? (1969)

", . ., it is impossible to write about India without mentioning
the weather.'"

— J., X, Galbraith, Ambassador’s Journai (1969)
", . . in India things are seidcm what they are supposed to be,

fend] almost any statement ato:* the S:t-contizent is true--and
so is its contrary.,"

— Bernard Nossiter, Sof* State (1970)
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INTRODUCTION

A. The Study

The student of culture who investigates &any aspect of behavior
and belief in India today inevitably ccnfronts several sources of
influence, each a world of its own. There is first the actuality of
a vast and varied population itself, mother to a thousand and one
religious followings, tribal and ethnic vestiges, and occupational,
caste and newer forms of social groupings. Deep within this complex
contemporary scene lies the 'great tradition" of Hinduism, a legacy
of ancient civilization, of religion, of social order and of cultural
values which 1{s socially personified througnout the country in the
Braham caste of priests and pandits and which has its own tradition
and system of medicine known as Ayurvada.

As a result of many centuries of rule by Muslim invaders, a
second major culturzl tradition overlays and pervades modern India.
It is particularly viabie in relation to the important (some six
per cent of the population in North India) Muslim minority, but in
some of its expregssions, such as the Unani syster of medicine, it is
#n integral part cf the lives of nearly evccyoue.

Finally, . .erad {5 the worid of Western and scientific technolog-
ical Ipfluence, which plays an increasicg role in the new India. 1In
ir: madical expression, for exarile, it reigns supreme at the higher
acsdemic and governmentzi levela.

None of these werlds or iimensions c¢f influence on present-day
popular Icdian =oncepta, attisuduz and beshavior can be ignored in
describing a preblem such as the subject of this study: heat stress
and culture in North India. This mwnegraph wiil endeavor to examine
aspects of all these rimultaneoss Indian worids, although they can no
more be integrated herz than ibey sre in ladisn life itself, where
they coften seem to constitute a cuitural patchwork.

Ultimate investigation c¢f the probiem will ilead into the special-
ized modern disciplines of physiology, biopiiysics, meteorology, etc.,
areas where the author, a cultural anthropologist, nas littie authority
to venture. This report therefore focuses primarily on the practices,

1
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the beliefs and thea hardships of ordinary men and women in North L
India, and most specifically in the region of eastern Uttar Pradesh,
in relation to environmental heat. Data have been derived from my
personal observations, from published and unpuhlighed sources, and
from queries directed to both traditional and Western-trained medical
authorities in India. Most of all, :they come from conversations and
interviews with residents of the typical village of Madhopur in
Jaunpur District and with some forty men and women representing tmany
walks cf life in and around Varanasi, U. P. during the latter part of
1963. 1t is their view of the world and of life as they live it which
provides the basic theme in the present report.?

B. The People

This study is concerned with the people of North India,zot the
central lndo-Gangetic pliain, here regarded as essentially the states
of Uttar Pradesh and Bihar, with populations today of nearly 85 million
people and 55 million people respectively (see Figure 1). The definition
is only approximate, however, since some adjacent portions of Modhya
Pradesh, Rajasthan, Haryana and Panjab might well be included. Linguis-
tically, this region is the heartland of the Hindi tongue, which in )
ordirary street use becomes Hindustani, a Hindi-Urdu blend. In much of Qﬁ;
Bihar and eastern U. P. the spoken dialect is Bhojpuri, which hsas

'Lest some of the descriptions in the present text seem to give sn
grim view of Indian socio-economic conditions to the resder, it
should be noted that they refer notably to the region of which an
official Indian publication has remarked: "The poverty of eastern
U. P. has almost become a legend in the country ..." (National
council of Applied Economic Research 1965, p. 15).

ZuNorth-central" would undoubtedly be a more accurate geographical
term. Indeed, the Indian States Reorganization Commission, in its
5-zore administrative grouping, places UttarPradesh in the '"'Central
zone" and Bihar in the "Eastern zone'" of India (Bhat 1964, p. 302).
However, for purposes of this study the simple descriptor "North
lndia" is being used.
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HEAT STRESS A"D CULTURE IN NORTH INDIA

ABORIGINALS, 124, 162, 165, 178

accident rate, 54, 121, 277

acclinatization, heat, 143-4, 267-8,
272, 322-3, 394, W17, 425, 435-T,
463, 511, 521, 526, 533-L

astinic rays or actinism, 39-40,
L63-5, ek, 502

acupuricture, 207

adrenals, 494, 505, 528, 534
Agra, 73, 166, 285, 295, 459
gﬁi¥§§, 182

air conditioning, 8,51, 53, 7k, 89~
90, 296, 321, 353, 42, 471, 525

airr movement. See under wind
ajavayan, 151
altedo, 12

a.lcohol, ’;5, 15‘&, 161‘2: 173: 267"8:
27, L67, 514

aldosterone, 494, 534

Aligarh, 235

Allahabad, 10, 13-14, 21, 50, 73, &8,
124, 281, 285, 295, 304, 315, 42b,
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489, 491, 493, 515

allopathy, 207-10, 214~15, 223i, 250=3

al-onds, 160
" Anritsar, 420

amulet. §3§ under j&%ra

andhi or anhi, 12, 27, 42, 76, 297,
337-8, L58, L75-7

anemia, 21}

Anglo-Indian or Eurasian, 52, 81, 481
anhidrosis, 218-19, 391-2, ;01-2, 536
anise or aniseed, 1€9, 2,3

anna (urit of currency), 51, 24, 96

ancrexia, 140, 376, 38%, 392, 394-5,
534

ants, 245
anupana, 222, 376, 331

apcplexy, 45, 207, 262, 273, 285,
L72, 514

appetite, 44-45, 54, 140, 171, 239,
531

aravi or taro, 149, 173
architecture, 25, 27, 30, 72-75

artar or pigenn-peas, 64, 118, 378

arha/ul, 246

Arthashastra, 20

ascetics. See undsr sadhus

ascorbic acid, 143, 147, 162, 174,
180

ashes, 155, 217, 245

autnmobiles, 5, &, 100

o -
avald, 156, 222, 2i4
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Ayurveda, 19, 26, 127, 145-7, 182, |
209 ff., 243, 251-4, 256, 278,
259 ff., 504-5%, 529, 531

BAHRAICH, 166

Ballia, 170

bamboo, 64, 28-£9, 92, L86

banafsha or violets, 2uk, 498

bananas, 149, 222

Banaras. Sze under Varanasi

Banaras Hindu Yniversity or B. H. U,,
120, 128

Banda, 226, 297
banyan, 119

barley, 22, 118, 148-9, 163-6, 1é8-
70, 172, 177, 222, 242

kasti, 6, 104, 285

batii or bathing, 46-47, 79, 104, 108,
152, 235, 256, 374, L63, 511

bazaar, 6, 27-28, 72, 209, 238, 341
bearers, 48-49

bedamushal, 498

bedtugs, 84, 338, 482

beef, 8, 181-2, 188, 205

beer, 157, 162, 254, 27

beggars, 71, 97, 306-8
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bel or wond-avple, 149, 152-3, 157-8,

7172, 234, 243, 246
Braares. See under Varanasi
Bengal or Benralis, 30, 33, 62, 65,

82, 180-1, 213, 228, 323, 349,
461-3, 4*6, 491

Bengal gram. See under chick peas
betel or pin, 222, 371

bhabhi rang, 245

bhiz, 161

bhazat,, 183

Bragavati ifai, 239, 315

dhasm or metallic ash, 207
bhisti, 271, 4e6-8

Bhojruri, x, 2-3, 167, 175, 500
Bhumia, 124, 165, 178

bicycle, 8, 98-99, 485

birds, 48, 73, 119, 338, 469
births or conceptions, 108ff., 489-90
bitter-gourd, 172

black (color of clothing), 80-81,
3&0‘1) Bhg“b

blankets, 22, 85, 350
blinds (Venetian, etc.), 30, 89
blood, 146, 154, 205, 218, 226, 237,

2&5‘6) h63) h9h, 504, 509) 521'3!
526

piagd iy pi 32k gt oot Gt e B L i g g |
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blood-letting. See under venesectioné
boils, 154, 226, 231, 236-7, 497, 532
Bonbay, 31, 33, 51, €1, 94-95, 111,

166, 211, 284, 277, 459, L6L, 485, “
4828, 490, 515

Brahmans, 1, 5, 78, 88, 99, 167, 183, |
224, 238, 314, 360, 367, 506, 508 -

btrass, 39, 129, 245

3
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bread or roti, 27-28, 147-2, 164,
169-70 °
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breezes, cooling, 22, 26-27
britery or corruntion, 317-18, 520
Buddhism, 14, 182, 247, 3L9
buffalo, water, 71, 185-2, 487, 501

bungalow, 30, 37, 52, 72, 4L59-62,
L68

burglary, 66, 70, 106, 343
burial, 54, 314-15
burka, 80

buttermilk, 152, 169, 498

CABBACE, 183

cabutara, 37

czdar or sheet, 85, 106-7

calcium, 144, 153, 174, 180

Calcutta, xii, 30-31, 37-32, 49, 51,
82, 94~95, 102, 166, 206-7, 28i-5,
320-1, 421, 459, 4L61-2, 471,
L8L-5, 4P8, 510, 515

calendar (Hindu), xi, 20, 102, 151,
157

calendar (Muslim), 486

caloric requirements, 139,40, 144-5,
189

calories, intakes, 7, 9, 123, 125,
1445, 172-3, 183-4, 492, L95-6

Camars, 5, 169, 182, 239, 242, 245
camphor, 25,-6, 510

cana. See under chick peas

cancer, 213

. canteloupe or muskmelon, 27, 149,

160, 172, 499

WAL T e ——

caps, 28, 19, 79, 270, 420, 512

capati or bread, 129, 147-8, 169-73,
222, 242, 377

caprasi or office messenger, 81, 93,
317

Caraka, 19-24, 216-17, 222, 254,
359, 362, 372, 379

caraway, 156
carbonated drinks, 157
cardamon, 160

carrots, 222

caste or castes, 5, 68, 70, 78, 85,
- g7-88, 92, 99, 128, 154, 167, 182

cattle, 67, 105, 148, 163, 305, 501,
525

cauterization, 379-80, 531
Cawnpore. See under Kanpur
ceilings, 30, 74-75

ceiling fan or electric punkah, 33,
51, 75, 91, 93, 95, 34l

cellars, 21, 25, 27, 228, 460, 471
centipedes or myriapeds, 30, 37
cercbral malaria, 230, 262, 301
Chandigarh, 73, 475

charpoy (carpal) or string-bed,
67-68, €L, 105~6, 243

cheese, 18}

chick peas, 142-9 161-12 142-§

) -7 ~S/ 9

162, 170, 177, 189, 236, 243,
2L5, 378

chickens or fowl, 8, 181, 188, 245,
305, 502

childbirth, 151
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chillies or hat peppers, 149, 169,
182, 526

chills, tropical, 14, A1, 108, 122,
2L0, 350-1, 465, 528

chlorpromazine, 301, 403

cholera, 54, 205-6, 231, 233, 239,
2L3, 254, 279, 282, 315, L99, 507

cholera belt or cummerbund, 41,
L65-6, 517, 528

chowkidar (caukidar) or watchman, 280,

338

Christians, 8, 138, élh, 341

cigarettes, 173

ciravata or gentian, 152, 158-9

climate, xii, 9ff., i4-15, 29, 241,
2 :

clothing or dress, iv, 21, 24, 27-28,
376f., 52, 76£f., L30-2, 463, 478

cloves, 149, 160, 381 ¢

coconuts, 142, 222, 237, 497

"cold" foods or suhstances, 22, 26,
9%, 145-5C, 153-5, 170, 172, 185-6,
222, 529

cold stress, 10, 321, 344=-5, 351

cold waves, 10, 104

collars, 31-41

comfort or discomfort, thermal, ¢1,

318ff., 3&3, 352, L17, 429, 434-5,
Lh2, 539

", L)
conforter, Sceo under guild

coriceptions or virths, 108ff., 439-90
constivoation, 394, LCO, 509, 516

consumpLion unit {definition), 191

cookery or cookbooks, 146, 184, 468,
491

" "coolies", 36, 50-51, 164, 306

copper, 237-8, 378, 381, 499, 504
coriander, 151, 222, 243-4, 377
corn. See under maize

corruption or bribery, 317-18, 520

cotton, 76ff., L63-L

coup de soleil. See under "sun-stroke'

courtyards, 26, 63, 66-67, 72-73, 89,

100, 105
cow dung, 64, 69, 237, 486
ccwries, 50, L69
cremation, 308ff.
cucumber, 153, 160
cuminseed, 152, 158

curds (dahi) or yoshurt, 149, 152,
150, 167, 169, 172, 184

curtains, 75, 89, 460, 462, L73, 530
custard apple, 172, 180

DACOITY, 66, 106, 525

dahi, See under curds

dal or boiled pulses, 24, 147, 242,
37, 49 -

dehydration, 234, 302, 306, 316,
393, 514, 518-19, 533

Delni, 72, 91, 94-95, 103, 173, 211,
231, 34k, 350, 459, 499

denrue, 219, 254

"desert cooler", 0




dew, U, 108, 169, 235, 485

dhoti, 77, PO-8L, 101, 238, L77-8,
40, 506
diarrhea. See under dysentery

diet, 115, 139ff., 220, 233, 491,
501-2, 526

dietary surveys, 129, 173, 176, 1¢1,
189, 501-2

digestion, 21, 24, 147, 151, 169,
493, 496-7

discomfort, thermal.
confort

See under

dispensaries, 208, 215, 278, 281
Divali, 102, 150, 171

dogs, 48, 54, .338, 376

Doms, 88, 311 ff.

doors, 30, 32, 67, 69, 238
dra'ﬂggr.ms ,» 146, 362, 365
dress. See under clothing

drought or drouth, 177, 277, 316

dust, 12-14, 70, 75, 107, 228, 237,
273, 297, 324, 458, LET

dust-storm. See under andhi

dysentery or diarrhea, 54, 103, 144,
157, 167-8, 173, 186, 206, 2i3,
29, 226, 231, 246, 282, 306, 376,
393-4, 500, 503

EARS, 239-40, 256

eastern U!. P., poverty of, 2, 106,
124, 339

ez3s, 149-51, 154, 173, 181

egeplant, 149, 183

Effective Temperature. 13, 113, 115,
320, 352, L12ff., 435, 521, 537

electricity or electric power, 7, 29,
51) 72, 93, 95’ LSR, L70

(a4
emblic myrobalan. See urder 3vala

emetic. See under vomiting
enemas, 379, 503

energy experditure, 2, 123, 140-1,
145, 492-3, L55-6, 521

exorcism, 23i, 530

FAMINE or starvation, 115, 124, 177,
217, 316

fans, 22, 24, 27, 32, 91-95, 486

fan, electric, 33, 51, 401, 443, 528

fasta or fasting, 156, 377, 519

fats, 127-2, 153, 186, 502

Fatehgarh, 97

fatipgue, heat or hot-climate or
;;;pical, 203, 319, 346, 389-91,

fevers, 14, 30, 41, 122, 152, 224,
232, 235, 254, 310, 212, 497, 511

filariasis, 279

fires, 101-2, 170, 217, 220, 224ff.,
236

fish, 181, 127, 501
flamel, 22, 41, P4, 350, 465

flies, 95‘96, 103, 107: 173; 237)
460, 462, 500

floods, 177
floors, 61, 68, 459-60, L73-4, 486
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folk medicine, 212-12, 222
food balance sheets, 190-1
foal. See under chickens
frost, 10

furniture, 68, 75, 473

GADAHAPURANA, 158, 246

ny

gija ("ganja"), 161, 173, 499
Ganges, 298, 314-15

garliec, 182-3, 237

Gaya, 185, 241, 306, 315

gentian. See under cirdvata

germs or microbes, 145, 173, 106,
225, 251, 369, 500, 502

ghee, 22, 128, 149, 152, 18L, 186,
220-1, 374, 378, 380, 491, 497

chikDvar, 158
zingsr, 149, 151, 377, L96-7

glare, solar, 237, 324, 473

zoats, 8, £9, 184-8, 242, 247, A&7,

501-2
gold, 378-9
Gomati River, 308
Gord, 124, 165, 178
gonorrhea, 233, 236, 246, 250
Gorakhpur, 302
gourds, 172, 280
grain, old, 24, 168, 222

gram, Bengal.

See under ckick peas

greens, 163, 178

grinding, arain ete., 68, 147, 161,
Jleg, 1e1

groundnus. See under peanuts
guavas, 172, 180, 240
Gupta Period, &b

gur, 101, 124, 152, 154, 156, 160,
* 169, 178, 4L96-7, 502

rhi, 170-1, 377

HAIL or hailstorms, 65, 177
hakim, 211-14

halkd. See under "light"
Hamirpur, 286

harmattan, 321

ezl

hate, 39, 1065, 1&72, L78
havelock, 39

head, protection from thermal effectséz
28, 38, 79, 82, &5, 123, 240, 509 %

headrmear, 28, 38-40, 52, 78-79, 270,
L6Z, L65, 472, L78-80, 486, 512-13

heat extaustion, 220, 223, 235, 266,
272, 277-2, 282ff,, 391ff., 508,
51, 515, 538

heat islands, 297, 517

heat syncope, 230, 234, 219, 38, 532 4

heat w~.ves. See under waves .

heatstroke, 39, 52, Sk, 217, 228, 230 *
23’}, 2‘#‘&, 25", ?65ffo » 3’&6 3’&6 » :
3984! LA J 502 5ll‘fft » 53"‘6

"heavy" (food), 21-22, 1,6-7, 372-4

hemorrhage, 301, 309, 403 :




hemp. See under éghé ‘

henna, 244, 24,7, 507

hill stations, 42, 55, 84, 466
Holi, 102

haneopathy, 209, 224, 2L7ff., 278,
505, 510

honey, 21, 24, 221-2, 244, 374,
378, 380-1

horses, 43, 45, 471, 519
horsebean, 149

hospitals, 215, 223, 278, 281, 299,
301, 307, 309-10, 491, 515

"hot* foods or substances, 22, 26,
99, 122, 1,5-5C, 153-5, 162, 173,
188, 221-2, 239-40, 499

house, cost of, €1, 63

Euien Tsang (Yuan Chwang), 24, 377

humidity or R, i., 13, €2, 90, 139,
266, 433, 515-16, 537

humors, 22, 26, 205, 216, 360, 36Lff.,

502
Hyderabad, 153
hyperpyrexia, 217, 223, 229-30, 233,

235, 266, 268, 273, 272, 302, 308,
310, 39eff., 502, 504, 511, 535

ICE, 27, 36, L9ff., 96ff., 221, 256,
469-71, 503

income (in rupees), 6, €-9, 94, 106,
174, 21

infants, 78, 1.5, 518-19

injections or inoculations, 209, 223,
246

" insects, 31, 37, &4, 117, 177, 225,
245, 324, 352

iodine, 186

iron, 144

irrigation, 118-19, 239, 317-18, 490
isabssl or plantago, 158, 244, 246

Islamabad, 120

JACKETS or tunics; 38-39
Jackfruit, 149-50, 154-5, 172-3
Jaggery. See under gur

Jains, 8, 182-3 .

Jaipur, 147

jalaun, 286

Jjal jirg, 158, 243

Jangal or "jungle", 315, 372

jars, earthen or water, 24, 26, 49,
6, 99, 156, 244

fAtra, 238, 405
Jaunpur, 9, 97
Jransi, 301, 503
Jodhpur, 93, 276
Jujube, 222

XACHCHK (houses, etc.), 61, 68, 72
k&13 pamak, 156

Kalidasa, 25, 458

kankar, 63

Kanpur, 50, 72-73, 277, 295, 300,
315, 515-i6

Kanya-Kubja Brahnans, 506
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Kapha or kapha, 24, 127, 219ff., 239
Kashnir, 302

katra, 6, 72, 475

53!§;§ or pandanus, 158, 498

kharif, 118, 147, 177

khas or khaskhas ("khuskhus"), 27,

31-32, 25, 49, &5, 89-90, 158,
222, 471

khesarl or lathvrus satiwus, 163, 189

khicari, 152

kidney beans, 149

kitchen, 67-68, 71, 93, 126, 468
K3d5, 145, 222

Koran, 238, 529

Korwas, 162

kurta, 80, 506

LACTASE or lactose, 18677
Lahore, 74, 510

lamps, 72, 101-2, 462
land-holdings, 7, ¢
lagasi, 171

lassi or mattha, 160, 184, 498

lathyriem, 163

latrines, 69, 103

leeches or leeching, 205, 379-F0, 531

leftovers, 173

lerumes. See under pulses

lentils. See under masur
light, absorption of, 76, 34k, 464

"1{ght" or halkd (food), 21-22, 24,
146~7, 185, 224, 273-4, 377-8

linseed, 245

liquor or alcotol, 45, 161-2, 173,
177, 27, 400, 4632, L6T

1ittI, 151

lotus, 178, 222

14 or hot west wind, xii, 12, 75,
84,-85, &8, 226ff,., 256, 305,
307, 347, 458, L85

Lucknow, 14, 70-71, 73, €8, 97,
100-4, 121, 124, 160-1, 176, 185,

225, 235, 27"’ 295’ 301‘2, 322)
1&59’ 1*66"7: l+36, 510’ 519: 531

MADHOPUR (pseud.), 101, 117, 123,
148, 177, 239, 242, 245, 496,
527, 530

Madhya Pradesh, 2, 111, 124, 165,
176, 178

Madras, 30, 38, 62, 82, 9.-95, 175,
276, 350, 461-2, 404, 515

mahui, 177

Mainpuri, A4, 171, 501, 530

maize or corn, 117-18, 122, 146,
153, 163, 165-6, 173, 177, 305,
496

makaradhvaj, 213, 221, 379

makhdnd, 246

malaria, 41, 54, 122, 205, 219,
231-2, 25"’ 275’ 279, 507"8, 516

Malis, 246
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Mallahs, 243

malnutrition or nutritional disease,
143, 191, 296, 310, 348, 500,
517, 526

man ("average", "reference", or
Wgtandard"), €2, 139, 144=5, 496

mango, 25, 64, 71, 149, 153~5, 167,
172, 177, 1e0, 242, 305, 458, L97

~N
marijuana, See under gaja
massage, 21-22, 24, 242-3, 509

masir or lentils, 149, 163-4, 183,
3734

matra ("mantra"), 238, 376, 530

matth3 or lassi, 160, 184, 498

M.B.Bose, :'!;D.‘c, etCQ’ 208, ?-.u, 279

meals, 43-46, 68, 123ff., 365, 468,
489, 516

meat, 149-50, 15k, 172-3, 182, 205,
501~2

meat-eating, 8, 29, 45, 53, 128, 1£2,
172, 181ff,, 501

Meerut, 64, 68
mela, 158
mercury, 213, 378-9, 50k, 531

metabnlism er B.M.R., 139-40, 267, 324,
436, 492, 526

metallic ash or bhasm, 207

microbes. See under germs

microclimate, 43, 170, 297-9, SiC

milk, 21-22, 28, 152, 15L, 157, 160,
167, 172, 181, 183ff., 231, 243,
21‘5, 2167, 378"9, L97, 501

millets, €9, 117-18, 122, 124, 153,
164-5, 173, 177, 592

miners or mining, 172, 345, 490,
536-7

mint, 151, 156, 158, 24,3, 498

mofussil or interior, "up-country",
31, 38, 51, 459, L6b

monsoon, 10, 13, 15, 24, 62, 91,
111, 122, 273, 2845, 491

months, Hindu, xi. 152, 178-9
moon, 22, 489

Moon (personified or deified), 20,
2L, 365, 529

mosquitoes, 34, 48, 95, 101, 305,
324, 338, L60-1, 482

mosquito nets or curtains, 47-48
ncth, 164

g‘

mug, 118, 164, 377

Mughals, 26-28, 32, 228

miltan mettl, 247

marlT

muscles, flexor and extensnr, 522-3

mushroons, 183

muskmelon., See under canteloupe

Muslim, 1, 25-28, 6°~69, £0-81, 98,
108, 170, 122, 238-40, 314, 343,
459, 481, 4°h6-7, 498

muslin, 37, 78, 23-84

mustard, 118, 148-9, 221-2, 243, 245

mutton, 8, 188, 502

myriapods. See under centipedes

myrobalan, 152, 156, 246
Mysore, 504-5, 507
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NAGPUP, 301 Panjab or Panlabis, 2, 6, 9, 20, 37,
67) 780 120, 171; 273, 276) 283“&,
Nais, 5, 243 323, 347, 561, 47h, 487, 489, L91,

nakshatra, 117, 520

naos, 22, 2L, 26, 42, 4k, L6, 54,
89, 96, 106-7, 119-20, 152,
L66-7, 472, LE9

neem or nim, 25, 64, 71, 119, 222,
237, 2.3, 247, 474

nenua, 172

neurasthenia, heat or tropical, 93,

New Delhi, 51, 62-63, 71, €1, g8, 90,
92, 120-1, 171, 276, 285, 296, 32

niyht blindness, 173, 214
nitrozen, 153
Northern Railway, 120, 129, 262ff,

nutritional disease.

See under
malnutrition

OIL, 21, 152, 154, 173, 181, 221-2,
237, 244-5, 320-1, 48O, 491, 532

okra, 172, 246

onions, 117, 172, 182-3, 238-9, 2&3,
283

oranges, 157, 1€0, 470, 501

Orissa, 302

PADDY. See under rice
palms, £6, 92, 156
pan or betel, 222, 3/l

cancarni-taca, 308

pandanus. See urder kevara

3C0
pannd, L55€F,, 149, 2412

narching, grain, 42, 92, 124, 19,
142, 142, 171

parera or parval, .72, 234

pathozens, See under seros

PathyBoathyam, 146, 222

Patna, £8, 103, 121, 150, 163, 186,
176, 230, 242, 255, 303{f., 486,
519

Peas, 118, lhs, 151: 163: 165’ 1?7)
189, 46, LS5

pearuts, 149-51, 164
pearls, 22, 221, 504
pepper, black, 160-1

pepper, hot, green or red. See
under chillies

perspiration or sweat, 76, 84, 91,
142-4, 216, 218, 220, 3°0,
392f£f., 46k, L67

halsa, 157-8, 492

thosphorus, 153

pice (unit of currency), 469

pigeon-veas. See under arhar

pignentation, skin, 415, 418, 482-4
piles, 219, 509

pilgrim or pilgrimage, 88-89, 104,
104, 306, 519

EIndl, 25) 71) 119, h?h
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pith helmet. Sec under topi

Pitta or pitta, 24, 216ff., 224,
239, 243, 256

pituitary, 115
plague, 239, 279

plantago. See under isabedl

poison, 228, 234, 240, 2i5, 252, 504
pollution, ritual. See under nurity
pomaxranate, 160, 470

ponds, 53, 71

Paona, 111, 476, 484

poppy, 247

potassium, 144, 397, 527, 534-5

potato, 118, 146, 149, 162, 165-6,
193, 177, 182

potters or pottery, 5, 63, 65, 99, 471
poverty, 2, 106, 124, 296, 339
prayer, 238

precipitation or rainfall, 13, 62,
73, €8

prickly heat, xii, 93, 113, 122, 1i4,
236’ 2&7, 250, 28&‘5, 2959 3&6,
349, 387, 389, 392, 497, 507,
510-11, 516, 532

proteins, 127, 1&1“2’ 1Lh’ 1L7-9, 153,
169, 181, 183-4, 186, 1¢8, 493-4

pulse or pulse rate, 375, 393, 395,
§01-2, 512, 530

mlges or lemumes, 24, 112 122 1.7,

151’ 169’ 183’ 2“2’ 377’ Sm
pumpkin, 244

punkah, 32ff., 48, 85, 93, 341,
3L69 Lél'z) h66, h68’ h?h

~ purdah, 69, 20-21, 473

Puri, 55
puris, 173

purity, ritval, 68, 70-71, 98-99,
126, 168, 242, 367, 487

pyjamas, 78, 80, 83

QUILTS or comforters, 21, 101, 479

quinine, 504

RABI, 118, 177, 490

radiation, lons wave or radiated
heat, 69, 76, €3, 106, 270, 298,
464

radiatien, seolar, 12-14, 20, 40, 67,
76, 82’ 3&3’ 3&5’ 399, h18°203
463, 477, 481, L8k, 535, 538

radish, 152, 468

railroad or train, 29, 51, 99, 104,
120, 128, 180, 207, 282ff., 206,
LEL

rain, effects of, 64, 122

rainfall. See under precipitation

Rajasthan, 2, 62, 79, €2, 154, 180,
212, 283

Ramadan, 98, 240, 520
ratanjot, 244

reqt‘ziﬁrementn, caloric, 139-40, 144-5,

1407
requirements, water, 142

retinitis, seclar, 508
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rheumatism or rheumatic fever, 1,
uh, 225, 505

rice or paddy, 22, 117-12, 149, 152-3,
164, 166, 168, 170-2, 177, 181, 490

rice, boilea, 124, 171, 222, 242, 374

rickshaw or rickshawallah, 72, 107,
286, 300, 306, 341

riding, horseback, 43, 46, 471
cingworm, 237
ritu, 19ff., 373

roofs, 27, 34, 61-65, 68-69, 73, 75,
105-7, 342-3, 47L-6, 489

Rerohafza, 158-9, 243

roons, 35-36, 63, 66-68. 72, =75,
93-94, L73-L, L4£9

roses or rose water, 26, 1582, 160,
222’ l&70, l&9-=""9’ 510

roti. See under breéd and capati

"rotten" (heat or monil), 323, 346

ourkela, 53-54

rupee {unit of currency), 6, 27, 36,
61, 63, 7€, 20-81, 3-8, 28-90,

92-93, 97-99, 128, 162-7, 170,
185, 457, 469

SADHUS or ascetics, 161, 183, 308, 499

salt or sodium ckloride, 21, 24, 142-3,
155-6, 169, 1°P1, 222-4, 241-2, 274,

224, 349, 380, 393¢f., L9L-5, 527,
532, 534

saltpetre, 27, 49, 4L69-70
sandals, 52, 79
sardalwarod, 22, 158, 221-2, 510

" san, 122

sandfly fever, 275
sari, 77-78, £0-81, 236, 478

sattl, 162f{., 172, 222, 242

sava, 117-18, 122, 165, 167, 169

schools, 121, 127, 129, 184

seasons, 10-13, 20ff., 101ff., 117ff.,

323, 346-8

semen, 154, 233, 246, 3563, 368, 529

senna, 160

servants, domestic, 8, 36, 47, 86,
%’ 92-91&, loo, 107, h?og l&?h;
509, 529

éesame, 21, 237

sex, 21-22, 102, 115-16, 150, 222,
233, 489

Shaivite. See under Shiva
Shakta, 182, 240
shall rice, 22

sharbat, 157ff., 170, 222, 23,4,
213, 246, 497, 499

sheep, 128, 469, 502

sheet or cadar, 85, 106-7

shirt, 52, 77, 80, 82-83, 85, 150
shishan, 246

shiting, 235, 246, 352

Shiva or Shaivite, 151, 182, 239
shorts, 52, 78, 82

Shuddha Ayurveda, 209, 360
Siddha, 207, 50L

slesta. See under naps
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3ikh, 8, 480

silk, 22, 41, 77, 81, 461, 481

silvsr, 378, 381

simoom, 12, 228

sleep, 12, 21-24, 26-27, 30, L4,
l&?""&e’ 5’#, 63, 101ff¢, 305,
337-8, W42, 482-9

slums, 6, 72

smallpox, 222, 231-2, 239, 246, 279,
5, 507

Smartas, 182-3
smritis, 182

sna?;;, 3, 37, 205, 338, 376, 505,

soda water, 48, 470, 498-9

soil, mystique of, 69-70

soils, trapical, 144, 337 .
solar radiation, See under radiatien
solar retinitis, 508

sorgmm, 117-18, 149-51, 164~6, 502
sperm, 115, 246

spinach, 149, 152, 178

spine-pad, L0, 465

Spring, 10-12, 22, 122

starvation. See under fanine
strav bads, 68, 102
strest-sleepers, 72, 106

"strength-n-educing® foods, 146, 162

Sugal", 22’ 28’ 101., 1[09, ]52’ 15[}"6’
160, 186, 242-4, 459

sugar, crude, See under gur

sugar cane, 21, 50, &4, 71, 117-18,
157, 178, 222, 468

suicide, 271, 345
eulphur, 153, 213, 237, 379

Sun (personificd or deified), 20,
2, 24, 218, 365, 529

sunshine or sun's rays, 10, 13, 22,
25, 73, 85-86, 173, 218, 463-4

"sun~-stroke”, 158, 205-6, 218-19,
253'6’ 271’ 273"-!&, 308’ 310’ 385’
4L,63-4, 472-3, 502, 512

supernatural, 212, 226-7, 233,
238-9, 374, 530

suran, 150
Sushruta, 19, 216, 218, 359, 366

sweat. See wnder perspiration

sweat , evaporation, 76, 82, 91,

L2frf., 435, 438, L81-2, 521,
538

sweat, prnduction, 24, 96, 32,
L211¢£., 435, 524, 538

sweat glands, M43, 424-5, 521, 538-9
sweepers, 5, 10, !

"sweet” (food, taste, ete,), 22,
155, 169, 220

sweetmeats, 28, 161, 184, 222, 501

TAHKHANA, 27, 460, 471
talisman. See under ,ja‘_.m _

tamarind, 71, 119, 156, 24
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Tamil, 504, 509, 527
taral, 124, 178
taro. See under aravi

cattie or taity, 31-32, 35, 49, 51,
L61

tea, #, 44, 128-9, 173, 498

temperature, average, 14, 110, 113,
139, 304, 540

temperature, dew-point, 14
temperature, dry bulb maximum, 10,

12, 1, 53, 71, 88, 267, 270-1,

275, 277, 281, 304~5

terperature, dry buld mm, 140
., 43, 4#, 53, 107, 267, 305,
42, 516, 51¢

Temperature, Effective. See under
Effective Teperature

temperature, globe, 71
tenperature, ground, '298-9, 471
temperature, room, 69, 71

temperature, sentient or effective,
113, 285, 289, 298, 352, 516

temperature, wet bulb, 172, 411, 414,

116, 1L19-20, 516, 537
tents, 26, 206, 270
termites or white ants, 245, 4&0
Thzkurs, 182, 245
_gla_;_gg, 150-1, 498
Tharus, 12,
thatek, 30-31, 62, 65, 70, 148
thermantidote, 35-36

thirst, 155, 217-18, 223, 229-30,
235, 24,1-2, 498, 533

Tibet, 308, 354
toddy (tarl), 156, 161-2
tomato, 146, 149, 153

topi ("topi, topce") or pith helmet,
* 39-40, 52, 79, 270, 465, 472, 51

train. See under railroad
tropical chills. See under chills

tropical neurasthenia, 93, 319, 346,
389-91

trousers, 52, 78, 80-81

tuberculosis, 162, 184, 251, 268,
279, 507

tummo, 408, 354

tunics. See under jackets

turban, 28’ 38"'39, 78"'79, 270) w’
486, 506, 512

turmeric, 149, 243, 497
tutamalane®, 158, 246
typtoid, 231, 507

UMBRELLA, 38, 85-88, 484~6

m, 1’ 25-26’ 21‘;’ m’ 251’
L59, 505

undetwear, ’00’ 77, liah 1182, m
undvlent fever, 279
Unnao, 300

untouchables, 5, 86, 88, 101, 104,
169, 182, 212, 25

urad, 122, 164, 378
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urban, 6, 97, 109, 111, 295ff,., 349

urine, 153, ?-25, 233, 233‘6, 21&3"&,
2,6, 363, 379, 393

VAIDYA, 22, 146, 211ff., 230, 242,
26, 389¢f., 505, 530

Varanasi, 31, £2-83, €8, 93, 97, 100,
106, 123, 150-1, 154, 167, 170, 225,
295, 298, 323, 345, 359, L63, 479,
515

varna, 167

Vata or yata, 219ff.

vegstarianism, 128-9, 176, 181ff., 530

venesection, 24, 205, 242, 385

verandah, 31, 35’ Ibes 62’ 66) 72‘"73’
100-1, 1C5-6, 349, 459

ventilation, 26, 31, 37, 48, 66-67,
T, 89

vinegar, 205, 2“: 498
violets. See under banafsha
Vishnu or Vaishnavite, 182-3

vital statistics, 108ff., 231-3, 278,
mo’ 311-12’ 3[.8

vitamins, 169, 178, 180, 237, 502

vitenin A, 173-4, 180, 21%, 527

vitaain B, 162-3, 186

vitamin C, 180, 506, 527

vomiting, 234, 271, 306, 370, 393-5,
500, 518-19

WALLS, 61-64, 68-70, 72, 101, 343,
469, 475~6

vasps, 2,5

watchman. See under chowkidar

e RS RS S e R S R e

water, drinking, 21-24, 49, 92-100,
154, 172, 217, 243, 306-~7, 470,
Le6, 499, 533

water supply or wells, 69, 100-1,

108, 118, 241

watermelon, 149, 153, 157, 160, 172,
499

waves, cold, 10, lba
waves, heat, 12, 97, 107, 265-6, 268,
272, 274-5, 278, 281, 302, 303ff.,

vheat, 118, WU7-9, 153, 1é4-6, 168~
70, 172, 177, 37

whitewash, 69, 343-4
\d.nd, 12, 26, 91"'92, 229, 266, l‘779
507

wind, easterly, 24, 226, 347
wind, hot westerly. See under lu

wi.ﬂdm’ 30, 32’ 67; 69’ 72, 7‘6,
106, 460, 475-6 _

e it o oy

wine, 21-2, 45, 2056, 372, 467, 499 |

women, thermal physiology of, 324,
521-2

wool or woolen, 28-29, 41, 52, 78,
8u-85, 2,0, 320, 465

work, hours of, 42-43, 54, 116ff., »
L66 3

YELLOW FEVER, 279

Yoga (system of medicine), 207

yoga or yogins, 308, 354

yoghurt. See under curds

ZEBU cattle, 1£6-8, 305
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colloquial supremacy over 43,000 square miles or 24% of the U. P.
and Bihar land area (Tiwari 1960, p. xxxii).

A fundamental sociological feature of North India is the caste
system, according to which every Hindu is born into a specific,
hierarchically-ranked social grouping which tends to be also an
occuypetional specislty. The number of castes (properly speaking,
they ere sub-castes) represented in any given village is likely to
be less than 25, typically including Brahmans (priests and learned
men), Kshatriyas (fcrmerly kings, nrobles and warriors but now essen-
tially farmer-landowners), Kayasthas (“writers' or bureaucratic
officials), Ahirs (cowherds), Baniyas {mercharis and shopkeepers),
Nais (barbers), Lohars (blacksmiths and carpenters), Kohars or
Kumhars (potters), Dhobis (washermen), Camars (leather-workers and
landless serfs), etc. Within a typical district having one or two
million people and including an urban center, there may well be over
100 such distinct sub-castes, each of which is endogamous.

At Brahmans, Kshatriyas, Kayasthas and the various prospercus
urban merchant castes by and large constitute the "upper castes".
At the nadir of the social hiersrchy are the "untouchables*«-the
Camars, Bhangis (sweepers and removers of f£ilth) and others--the
groups to whom Mahatma Gandhi sought to restore dignity by naming
them Harijan or "Beloved of God". Between the top and the bottom
caste layers just described are a large number of artisan and labor-
ing sub-castes who may be characterized as "lcwer castes", although
a few of them, or some families within them, may have attained essen-
tially an uppev-caste style of 1ife, while others are as poor and
disadvantaged as most of the untouchables.

These three major caste-based levels in north Indian society
contain approximately equal numbers of the population. Generally
speaking, they are also closely correlated with ecoromic status,

i the form 2f landed property, salaried position, or life-style.

As a group, the members of the upper stratum hoid nearly all socio-
economic, political and intellectual authority, although less than
ten per cent even of these constitute what we might cali India's
social elite. This "elite® consists of men who have at least twelve
ye&ers of education, who speak English, who have economic means
permitting the ownership of a car, or at least a motor scooter, and
vwho occupy important or prestigious jobs. Virtually the whole of
this group live in cities.

Preceding page blank
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About 87% of the people in North India are rursl by census
definition; that is, they live in villages or towns having less %i»
than 5000 population.1 At its extremes the rural-urban distinection
is a significant one in terms of style of life. But it is blurred
snd not easil” msintained, for Indian cities retain many features
of village life and a ccnsiderable proportion of the urban popula-
tion are migrant workers whose families remain in the village.

The North Indian city typically includes spacious "Cantommeat' and
"Civil Lines' areas (formerly housing British officials) and one

or more other modern colonies for middle- and upper-~cigss residence.
rdowever, there are lsrge concentrations of urban slum dwellers who
live in bastis (semi-rural enclsves on the cutskirts, tending to
consist of single castes), jhuggis {(hutment slums, often unauthorized
but difficult to raize once they are built), etc. Finally, every
city has its katra-"bazaar" or old residentisl area, with narrow
dark lanes and congested shops or stalls on the ground floor,
perhaps offices on the second floor, and tenement rooms cn the
third and fourth stories.

Indian socio-economic statistics are often at some variance
with each other, reflecting differences in survey approach, popula-
tion sample, etc. However, much of the relatively impoverished
condition of material life in North India can be conveyed by a
series of relasted statistics, of the following sorts.

7l
\

-

For India as a whole, national income rose 647 between 1951 and
1966, but per capita income increased only 21%, from Rs. 247.50 to
Rs. 298.30 per anaum.? In Uttar Pradesh the figure was only Rs. 255
(Mishra 1968, p. 194), while Bihsr is the poorest Indian state, with
a per capita income about 20% less than that of U. P. (Overgeas
Hindustan Times, Febr. 22, 1969. p. 5). Panjab, the wealthiest state,
enjoyed a per capita income 65% more than that of U. I'., according
to the same source.

1Towns of over 5000 population which have less than 1000 persons per
square mile or less than 757 of whose adult males hsve non-agricultural
occupations are also offi:cially classified as rural.

?Throughout this report, wherever sums cf money in Indian rupees (Rs.)

are stated without an equivalent quotatior in U. S. doliars {$U. S.),

the following rates cf exchange should be assumed for recent years:

Rs. 7.50 = $1.00 (after June 5, 1966); and Rs. 4.7619 = $1.00 (prior i

to June 5. 1SH5). =
6



Most socio-economic statiastics for Utta Pradesh are slightly
less favorable than those for lrndia as a whole. Thus, in U. P.
the annual per capita expenditure for clothing in 1961 was computed
at about Rs. 20 and for health at Rs. 7. The average dailly food in-
take per adult was probably somewhere between 1800 and 2400 calories’
and average life expectancy was 39.4 years for males and 28.4 years
for females (Census of India, 1961, Vol. XV, U. P., Part 1 B, p. 3%2).
In U. P. also the male and female literacy rates were 27.3% and 7.0%
respectively. About one person in 3000 had a B. A. degree or equiv-
alent in science, engineering, technology, or medicine. The average
land holding per rural family wss five acres, of which three acres
were sown or cultivated. The average net consumable grain available
per adult per dey was 15.22 oz. Although all except four U. P. towns
over 20,000 population were electrified in 1961, only 7.2% of the
village population was benefited by electricity.z Automobile regis-
trations in U. P. ranged from 238 per 100,000 population in Lucknow
District and 338 per 100,G00 in Naini Tal District.’

§

4
—

'Reasons for imprecision in this figure will be discussed in
Chapter III.

IThe total electric capacity in U.P. in 1960 was 378,000 kwh, »ut

with an annual growth rate of some seven per cent this figure has
probably doubled by ncw, in 1970. But in 1950 the annual per capita
consumption of electricity in U. P. was only 12.81 kwh, compared to
an all-India figure of 23.94 kwh, and only 1.63 kwh of Chis consisted
of "domestic light and small power". Most of Uttar Pradesh's
electricity went for 'industries including water works' (7.47 kwh

per capita per year), {irrigation {2.43 kwh), "commercial lighting
and small power" (1.10 kwh) and “public lighring" (0.18 kwh)

(National Council of Applied Economic Research op. cit., pp. 149-151).

JSources from which these statristics were taken include: Hindustan

Uttar Pradesh; Census of India, 1951; Techno-Economic Survey of
Uttar Pradesh; Statistical Outline of Indian Economy (Kulkarri 1968);

and unpublished dats f£rom the U. P. Department of Economics and

Statistics, Lucknow.
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Figures of this kind, however usefui in delineating an overall
socio-economic profile of over-population, under-development, and
poverty, tend to mask the high degree of contrast and viration within
North Indian socilety which includes, for example, a number of million-
aires and former Maharajas aiong with {ts poverty-stricken millions.
It includes castes ranging from untouchables to ritually elite sub-
castes of Branmans. It is composed of numerous Hindu sects and cults
in addition to the large minority (6.5% of the U. P. population fn
1960) of Muslims and smaller numbers of Christians, Jains and Sikhs
(0.14%, 2.0% snd 1.4% of the population, respectively). While the
typical or average man ia North India is a villager snd a farmer,
large numbers of the population fall into such occupational categor-
ies as shopkeepers, craftsmen, factory workers, students, government
workers, traasport workers, etc., and the variety of specialized
occupations ap well as styles of life is indeed enormous.

Although what was previously described as the Indian "“social
elite"” is not easily identified, it may be illuminating to compare
the socio-economic averages cited above (which, of course, are
heavily weighted by the 877 of the population that is rural) with
some statistics gathered about 1984 by the Indian Institute of
Public Opinion. A countrywide sample of 1000 families of urban
Indians wae surveyed. About 227% of these families had monthly
incomes of under Rs. 150, 51% between Rs. 150 and Rs. 500, and 247%
over Rs. 500 (3% failed to answer the question or did not know). iIn
short, the sample was approximately representative of the Indian
urban upper-middle class, while the 24% of the sample earning over
Rs. 500 per month would include many of the "szocial elite". Some
statistics of relevance based on the survey of 1000 families are aa
followz: 21% of tne families employed full-time domestic helps (paid
at the average rate of Rs. 24 per month), while another 307 of them
used part-time domestic help. Three per cent used gas cr electricity
for cooking, while the remainder burned charcoal, kerosene or wood.
Only one family had a washing marhine; two femilies had an air-
conditionar. But 60% had » radio, 30% a sewing machine, and 67 a
telephone. Only 23% ate eggs and 49% used milk, but 33% drank
coffee and 75% tea. Only 2% had ever tasted beef and 8% chicken,
but 447 ate mutton occasionally. Forth-three per cent of the families

h+4 a bicycle, 5% an sutomobile, and 37 a motor cycle or scooter
(Iﬂf“gn Tratdtinba ~AF :)cc‘n"n Nend ond A~ 7-1Q
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A systematic study such as that of Shukla (Shukla n.d.) is
required to document the large range of economic well-being in
rural north India, even among the residents of a single village.
Shukla divided a carefully selected sample of some 14,000 people
in 32 villages in Jaunpur District into five groups based on
land~holding. The 6.2% of the sample population in the largest
land-holding group (averaging 17.7 acres per family) had an
annual family income of Rs. 4987, all but Rs. 204 of it derived
from farming. By contrast, the 36.2% of the sample population
in the 1.0 - 2.5 acre land-holding group had a total annual family
income of only Rs. 662.45, of which Rs. 389.45 derived from farm-
ing and Rs. 273 from other sources (crafts, paid labor, etc.).
Anomalously, the most landless group, averaging only .55 acres of
land per family, and consituting 31.7% of the sample population,
had an average annusl family income of R2. 733.30, larger than that
of the previously described group. However, only Rs. 148.30 of
this was derived from farming, the remainder undoubtedly being
attributable to the earnings of village men temporarily working in
the city. Significant differences in allocations of household
budget and in livestock holdings were also reported by Shukla, as
well as a large difference in daily caleric intake between the
highest and the lowest strata of land-holders (reportedly 3068
calories vs. 2162 calories, although it is not cleax how these
values were determirad.)

C. The Climate’

The climate of the Indian sub-contient i3 primarily dictated
by two factors: latitude and the monscon wiads. At eight dezrees
north latitude, the southern tip of India is well within the equa-
torial belt, while the northernmost externsicn of the North Indian
plains, at ebout the Panjab-Kashmir border, is only slightiy more
than 32° north latitude, equivalent to Sar Diego, California or
Savannah, Geoyrgia.

1Recommended general sources for the North Indian climate are:
Climatological Atlas of India (1906); Chatterjee (1954); Spate
(1954); and The Gazetteer of India (19653).
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The region of central northern India, which is the primary
focus of this study, and including most of the states of Uttar 1
Pradesh and Bihar, lies at approximately 22° - 28? porth latitude,
which on the North American coatinent would be centered at about
the latitude of the southern tip of Texas or of Florids. The
climatic regime of mild to cool winters and hot summers which this
continental l:ctitude would ordinarily dictate is rather profoundly
modified in India by the seasonal monsoon patterns. The general
climatological profile of north Ind{a can be illustrated by
monthly meteorological tablies for Allahabad (Bamrauli Aerodrome},
a centrally-located and representative stetion (see Table 1).

Europeans generally find November and February to be the most
comfortable montks in North India (Ambler 1965, p. 273). In every
cther month except December and January the average daily maxima
are above 90° F., while in December and January the average daily
minima fall to a chilly 47° F., a cold made more uncomfortable by
the complete absence of central heating in houses and buildings.l
Ground frosts cften cause damage to field crops, occasionally
injuring them severely. However, there are only a few cloudy days
in the course of a normal winier and the almost daily warming effect
of bright sunshine goes far to bring December and January also with-
in the comfort zone. e

4

That combination of warmth, moi_ture and greening vegetation
which gives the season of Spring its special charm in temperate
zores 18 lecking in North India. The ieaves of many trees fall
and are replaced by new growth in & brief continuous process in
February and March. There is little if any rain from February
onward and the ground end vegetation become dry and dusty. Although
margo and some other varieties of trees blossom at this time of year,
it !; more importantly a time of crop fruition, of approaching wheat
aad barley harvests. Actually, North India has no Spring in the

1A recent study by Raghavan (1965) establishes a statlstical basis for

my impression that North India's occasional cold waves are indeed

relatively severe ({see Plaralp 1966). Raghavan counted the number of

cold waves vetween 1911 and 1961 throughout India, and calculated their
chisractevistics. While the largest number of Cold waves occuited in

the Jammu-Kashmir region, the most intense cold waves, in terms of depar-

ture from normal temperature and duraticn in time (up to 19.8° F. and

seven days, respectively) were found In the states of Bihar and Utter :i;
Pradesh. 10
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European sense, and the village boys and girls also tend to pass
quickly from childhood to adult roles with little of the Spring- ii;
time of adolescence.’

The onset of summer is graphically described by Marriott:
"Grass and weeds are carefully dug up, roots and all, to be used
as animal fodder. All usable leaves are stripped off the trees
systematically. The entire land lies absolutely bare and brown
for three months of each year; the air, too, 18 brown, for it is
fuli of the precious soil, dried and blown about as dust. (Marriott
1952, p. 263)%

The hot-dry or "summer' season usually reaches its peak during the
last two weeks of May and the first two weeks of June, although
potentially lethal heat waves can occur as early as April. This
heat is accompenied by increased air turbulence, convective currents
forming the "“loo" (;Q), a simocm-like wind which usually blows
most strongly at mid-day in response to steep atmospheric pressure
gradients. However, these hot westerly winds sumetimes continue
through the evening and night also. The li is a phenomenon of
special dread in North India, as we shall see. Anhis or dust-
storms occur during the summer and may be so severe as tc cause
almost total darkness during the dsy or, if they come at night,
literally to choke off sleep, and in any event to leave a thick
coat of grit througl. 't the houses.

14
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While official daytime temperature records reach nearly 120‘ F.

! 1 this connecticn, the comments of Maclachlan are suggestive.

He notes that Americans assume a five-stage life pattern: infancy,
childhood, adolescence, maturity and old age. But in much,

probably most, of the world (and this is certainly true in traditional
India) there is a three-~stage pattern: childhood, maturity ana old
age (Maclachlan 1958, p. 98).

zMy only disagreement with this description, at least for much of
eastern U. P., is that the April-June countryside kas & much higher
albedo than the color "brown" would suggest. In some places the soil
is almost white-gray in appearance, thus argmenting the effect of
solar radiation.
12 :Si



-<r

;
E
z
:

e T T AT

at most Nerth Indian weather stations, considerably higher readings
can be obtained in dead-air locations in cities and where there may
be added radiant and convect!ve heat effects from sun, exposed rock
outcroppings, buildings and pavements, etc, Insolation in the summer
season is affected by the large amount of dust in the atmosphere,® a
situation described subjectively and very feelingly by Goodfriend:

o o o During Delhi's summer thkere was no sun, no visible
orb, no single source of light and heat., Rather, the

sun suffused the air, turning each particle into an ember
that scorched the skin, withered the insides of the
nostrils, and suffocated the lungs. (Goodfriend 1963,

p. 177)

The approach of the monsoon ushers in a period of great irregular-
ity and unpredictability of weather. The monsoon (strictly speaking,
the southwest monsoon) crosses North India from east to west from the
Bay of Bengal to the Northwest Frontier. It normally reaches eastern
U. P, about June 20, but can arrive one or two weeks earlier or later
and with widely varying amounts and patterns of rainfall. Sometimes
there are pre-monsoon showers and cooling breezes; som:times, instead,
there are enervating increases in humidity with high temperatures.

Over the next four months the rainfall in Allahabad normally totals
36 inches, and on 43 out of 122 days there is measurable precipitation
(0.1 in. or more), However, the monsoon regime is highly unstable and
while up to 10.5 inches of rain in a 24-hour period have been recorded
in Allahabad, every year there are several cloudless breaks in the
~wonsoon of from two days to a week or more when high heat and high
humidity occur in combinatiun, In general the rainy secason is a time
of rapid change and contrast, not so much in dry bulb temperature as
in seatient or effective temperature., The average monthly minimum
temperature in Allghabad in both July and August {s 75°F., but after

l1n Allahabad, the wonth with the highest averszge daily solar radiation
on a horizontal surface is, surprisingly enough, April: 650 cal/cm®/day,
despite an average daily duration of bright sunshine of 9.8 hours per
day. May has 10.0 hours of sunshine and the sun is at a higher angle,
but due to the increased dust in the atmosphere {and to slightly more
moisture, on average) the radiation ioad in May is only 600 cal/cm’/day
(Mani, Swaminathan and Venkiteshwaran 1962, p. 199).

13
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two or three days of nearly incessant rain even this temperature can ‘E:
feel unpleasantly cool, However, daytime veadings of 102° F, with

extreme humidity may occur during breaks in the monsoon, and in a
five-yesr study of dew-point temperatures in Lucknow, the highest of

the year (86° F,} was found to occur in September (Prama ik and

Barlharan 1951, p. 140). Villagers comment on the fact that the sun's
rays seem especially intense during breaks in the monsoon (even though

the angle of inclination of the sun diminishes progrescively from its

Jurne peak), since the air is washecd entirely free of dust. The relatively
rapid transitions between steaming and chilling (almost & diurnal pattern
in late August snd September because of the wery heavy dews) is also

cited by North Indians as the cause of the epidemiological fact of a
marked increase in sickress and fever as the rainy season progresses.

A 20th century English climatologist appears tc agree with them:

The hot sun besting down on the saturated ground, after
the rains have left, draws up mists and vapors from the
swamps, with their attendant fevers and rheumatism which,
to an asppalling degree, swamp the energies of the Indian
peasant. (Miller 1943, p. 145)

Since the description of human environmental adaptatiors in the
following pages covers a period of over 2000 years, the question ariszes
as to what secular changes in climate, if any, may have occurred during
¢his period in North India. The subject is one rampant with hypothesis
and speculation (see Lamb 1966), but very uncertain as to fact. However,
Lamb has suggested that during the perjod 4000 - 2000 B. C. world
temperature was on average some 3,€ +.,° higlier than at t.ie present time,
then gradually f:ll to the point where irom ab out 500 B, C. - 500 &, D,
European glaciers re-advanced and lakes rose (Ibid., p. 7). North India,
row often described as a '"treeless plain", was heavily forested ia Vedic
times., Even as late as the seventh century when described by Chinese
Buddhist pilgrims,

There is reason to believe that rairfsll was rather
heavier than in recent years . . . (Basham 1963, p. 194)

Cereals were grown in what is now th: Rajasthan desert during th2
Harappan civilization, the water ta*e in northwest India was much

higher, and the mofsture lingered on cufficicntly tc mgke possible
A.exander's march vo India in 327 B. C, (lL.amb 1968, p. 114). Average
ceumperatures at this time may have been as much as 3.6 F.° lower than

at present,
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Another warm cycle may have reached its peak about 1000 A. D.,
with another cooler period (sometimes called the '"Little Ice Age'" in
Furope) occurred between 1550 and 1850. So far as the recent past is
concerned, Kraus has noted a steady increase of pressure amplitude
over North India during the 20th century, which has resulted in
colder winters and hotter summers {Kraus 1956). Of course, the average
temperature changes referred to here as secular trends are extremely
slight, compared to the unpredi-table week-to-week and year-to-year
fluctuations in temperature and precipitation. There may have been
a trend to retardation of the scuthwest monsoon across North India
during this period, for O'Meara mentions in passing that in the 1890's
the monsoon reached western U. P. about June 15, but thereafter became
gradually later until, in the 1930's, it did not reach that area until
as late as July 20 (0'Meara 1935, pp. 63-4). However, the wap of
monsoon progression in Platt's recent compendium shows a cdate of
onset for western U. P. of about June 20 - 25 (Platt 1962, pp. 20-1)
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ADAPTATIONS TO HEAT IN THC PAST

A. The Ayurvedic Tradition

To a degree protably unequaled elsewhere in world history, the
philosophers and scholars of ancient India elaborated exhsustive but
mainly speculative systems for categorizing phenomena in the universe.
Every Hindu art and science, from politics to architecture, from
music to medicine, was interwoven with the basic Indian metaphysical
and philosophical constructs. However, since these derive from
several distinct schools of philosophy they are perhaps too hetero-
geneous, even self-contradictory, to be called a single system.

This 1is nowhere more true than in the case of the medical art or
eclence.

E To understand ‘! traditfonal or clessical Hindu approach to

the varivus aspecis of hicat stress and heat effects it 1s necessary
to explore the concepts of Ayurveda, the "Wisdou of Long Life" which
1s the essential system of Hindu indigencus medicine.’ Ayurveda
today is a vast concretion of generil principles, therapeutics and
materia medica, the cumulative work of centuries and generations of
early physician-surgeons. The best-known sourcebooks of Ayurveda,
however, remain the Caraka Samhita and the Sushruta Samhita,

| compilations attributed to Caraka (lst century A, D,) and Sushruta
(4th century A. D.).

One chapter of the Caraka Samhita 1s devoted to ritucarya or
f regimen. According to Caraka the year is divided into two halves,
each containing three seasons (ritu) as follows:

1see Appendix A: Description of Ayurvedic Medicine.

Preceding page biank
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I. "“Taking" or "Absorbing" Half
Shishira (Winter seas"n) mid-December to mid-February’ i‘;

Vasanta (Spring season) mid-February to mid-April

Grishma (Summer season) mid-April to mid-June

II. "Giving" or "Liberating" Half

Varsha or Pravrish (Rainy season) mid-June to mid-August

Sharad (Humid or Dewy mid~August to mid=-October
season)
Hemanta (Autumn season) mid-October to mid-December

The "Taking Half" of the year is 80 named because the Sun is in its
northward course and, according to Ayurvedic belief, during this
period the deified Sun dominates earthly life, taking away or absorb-
ing moisture and energy from the earth and its creatures. During the
“Giving Half" the Moon is believed to be dominant and to act as a
replenisher and restorer of vitality.

YThese monthly approximations are my own, and differ slightly from
those provided by most English-language translators of the Caraka
Samhit®, who give slightly later monthly equivalents for the six

ritus, e.g. Vasanta = March-April; Grishma = May-June; etc, While

Caraka did not identify the seasons with months, the Arthashastra
did so in terms of the Hindu luni-solar calendar (Agrawala 19%3,

p. 179), and its correlation approximates that given here, which
certainly better reflects the climate of U, P, and Bihar. Probably
the discrepancy is attributabie to the fact that during the Vedic
period the Aryans were mostly settled west of the Yamuna (Jumna)
River--the present-day Panjab and West Pakistan--where monsoon
effects arrive later than in central North India, the area of this
study (Mukherji 1968, p. 179). At best there are always difficul-
ties in making calendrical correspondences because Hindu solar,
luni-solar and lunar calendars are not uniform throughout the
country and the ancient Indian astronomers failed to take into
account the precession of equinoxes, resulting in a slippage of
several days since the time of Caraka (Xincaid 1943, p. 257),
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While Ayurvedic and classical Indian literature speak of six
seasons, they recognize three seasons as basic and distinctive, while
the remainder are e¢ssentially transitional periods, This is also
the idea of the average North Indian today and it represents no more
than 2 straight forward translation of the extremes in temperature
and humidity vieible in the modern climograph of any n>rth Indian
weather station, such as that of Allahabad (se« Figure 2). Thus,

a winter or cold period (December-Februa ry), a summer or hot=-dry
period (April=June), and a rainy or humid period (July-September)
are thc three landmark seasons of the year, each with its own
distinctive characteristics (and stresses) which are forcefully
impressed on the awareness of the people subject to their regime.!

According to Ayurveda, seasonal changes are a major cause of
disturbance to the vadily equilibrium which constitutes good health.
Their effects are both direct, through temperature, humidity, solar
radiation, etc., and indirect, acting upon water and food plants,
Caraka notes that in mid-winter man's energy and vitality are at the
highest peak. The '"gastric fire" is then capable of digesting large
quantities of food, as well as food having a "heavy" quality. Indeed,
the body demands such food, and specific imbalances arise if the demand
is not met, Thus, in winter one should eat foods of the "oily", "acid"
and "saltish" categories, meac (especially meat of animals native to
aquatic or marshy habitats), wine, honey, milk, sugar cane juice,
animal fat, oil and new rice. One should drirk hot water and should
resort to oil massages, hot-house sudation, sunbaths, cellars and
other warm places. Clothing should, of course, be warm and thick, and
Juilts, skins and furs are recommended as covering for sleeping. A
thick paste made from eaglewood should be plastered on the bodv for
warmth, Winter is also the preferred time for sexual activity:

One should lie in bed with a plump and passionate woman,
warmed up by aphrodisiac wines, and spend the night in
her embrace. (The Charaka Samhita, Vol. II, p. 28)

1Endeavoring to align the Indian climatic seasonal year with that of the
temperate zones, the Indian Ministry of Food and Agriculture's Indian
Crop Calendar propeses the following standard four-season classifica-
tion: sprirg (Febr, 15 -~ Apr. 15); summer (Apr. 15~ Sept. 15); autumn
(Sept. 15 « Oct, 31): egnd winteyr (Nov, 1 - Febr, 15) {India. Ministiy
of Food and Agriculture 1956, p. 13). But this formula igncres the
impoitant differences between the hot-dry and the hot.~wet seasons.

21




TRCVETYTI

TR

S T T A Ty

However, daytime sleep or naps are strictly forbidden. By implica-~
tion, winter is a time for an "early to bed and late to arise" ‘
schedule.

In the period of Vasanta or spring (mid-February to mid-April),
certain definite humoral imbalances tend to develop as a result of
the excesses of the previous season affected by the increasing heat
and the drving, burning, vitality-sucking rays of the ascendant sun.
caraka recommends various medicinal purging procedures. This is
also the season for indulging in physical exercise and athletics.
vy massage is prescribed, as well as frequeat bathing with tepid
~scer. One should eat foods of "medium" rather than '"eavy" or
"1ight" quality, including the meat of such animals as rabbit,
antelope, quail, and partridge.

During the burning, desiccating summer season human vitality
reaches its nadir. Caraka advises one to eschew sexual activity
and all physical exercise, to nap or sleep at midday in a cool
room, and to sleep at night on an open terrace, exposed to the moon
and breezes., Carments ol light silk were in fact used in India in
the hot season (Upadhyaya 1947, p. 28). Both men and women applied
a paste of finely ground sandalwood dust, often colored with lac or
dyes, in patterns for cosmetic effect, and for coolness, Caraka held iy
it desirable to be in contsct with pearls and gems and to be fanned
by fans dipped in sandal water. Caraks recommended "1light" food,
especially that in which the "sweet", "cool", "1iquid" and "oily"
propercies predominate. "Saltish", "acid", "pungent” and "hot" food
and drinks should be avoideZd. Wine should not be imbibed and water
ghould be drunk after boiling and cooling. Some foods specifically

vacommended are shali rice (that which grows in damp soil or a water-
covered field) with ghee and milk, cool barley meal with sugar, and

the meat of forest animals.!

In July the cool rains of the monsoon in combinatfon with a
weakened digestive fire and other conditions lead to imbalance and

1The Caraka Samhitd sets up two contrasting types of habitat:

Sargxs ofualta
forest (jangel) and marshland (aniipa). There seems to be a coa-
tradiction between prescribing rice derived from a marshy habitat
but prohibiting the flesh of anupa animals, such as boar,
rhinoceros and buffalo, but vaidyas can no doubt offer some explana-

tion.
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Figure 2. Climograph of Allahabad, Uttar Pradesh, India
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discases appropriate to this time of the year. Ordinary water should
not be drunk at all; only the liquid or brothk in which pulses have
been boiled are to te used. Wine made from honey is also recommend:d.
It is important to follow a strict daily regimen in this season, to
try to avold the extremes of cocolness of the rains as well es the
sun's rays during gaps in the monsoon, One should try to spend time
in dry places and to have dry massage. ‘Acid”,'"saltish" and "oily"
qualities should be scught in food and to build up the gastric fire
one should eat barley, wheat and rice which sre two or three years
old, since old grains are more easily digested than the new crop.

As the monsoon diminishes, th: sun's rays in the Moist or Dewy
season of September fall through brightly washed skies with a special
intensity, upsetting the body which has become habituated and
sensitized to the cool .onsoon. To counter the specific types of
imbalance resulting from this, Caraka recommends blood-letting and
purgation and the avoidance of exposure to sun and to easterly winds.
Certain "bitter" foods should be used, as well as food and drink
that are "light", "sweet" and “cool”, as in the summer season. But
the water found in rivers, pords and wells at this tihe is considered
extremely pure, limpid and healthfui for drinking, as it is alternately
warmed by Sun in the Jday and cooled by Moon 2zt night.

Except in the summer, daytime sleep causes Kapha (''phlegm") and
Pitta ("bile") to be excited. Therefore fatty persons and those of
"phlegmatic" constitution should never sleep in the daytime.
Kaviratna (1901, pp~ 240-1) lists a variety of diseases caused by
day sleep. He also notes that, whereas night sleep produces dryness
in the system, daytime sleep (unless it occurs in a sitting posture!)
leads to oiliness.

There are some incidental references in the literature of ancient
India to the methods then popular for protection against high thermal
stress: 1light and loose-fitting clothing, fans, etc. The Chinese
Buddhist pilgrim Yuar Chwang or Huien Tsang (600-664 A. D.), writing
during the Gupta period, described the provision ip cities of
forested areas with arbors, which by their coolness seemed to dispel
the summer heat. Here were also arrayed porous water jarg for drink-
ing purpeses, while swimming in ponds and rivers was also poy lar
(Saletore 1943, p. 151). During this and earlier periods the more
prosperous social classes at least utilized water in many ways to

counteract the hot dry daye, Bezides axtificlial lakes, pocls and
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fountains for bathing, the poet Kalidasa described a "water-machine®,

apparently a sort of revelving sprinkler whose effect was scmewhat
1ike that oi the sprinklers used to water lawns in modern America,
There is also occasional mention, in the homes of princely persons,
of subterranean chambers at one end of a bathing peol, cooled by
water on all sidss (Basham 1963, p. 204),

The ideal principles of ancient Indian village architecture are
laid out in the Manssara or Silpa Shastra. This work was compiled
about the 5th c¢r 6th century A, D,, but it embodies much older
traditions, even though Reman influence (Vetruvius) {s also discern-
ible. This work recommends that a village site should slope toward
the east, with principal streets laid out on an east~sest axis to
allow purification all day by the sun's rays (Havell 1915, pp. 8-9).
The main streets should be intersected by shorter north-south streets
fox air circulation,?® Although villages and towns were o ten ideally
laid out according to a religious symbolism (lotus, Swastika, conch,
bow, etc.), and the site was considered sacred, the houses in
practice usually clustered near water, whether a river, lake or pond
(Mukerjee 1940, p. 376).

B, The Muslim-Unani Influcace

The firet incursions of Islamic armies into northwest India
occurred in the 12th century. 7lhey were the prelude to a lengthy
succession of invasions which brougnt Muslim rule to North India,
through several dynasties ending with the Mughels, Persian and
Arabic cultural influences followed the Islamic political hegemony
and awong these was the Greco-Arabic system of medicine known today
as Unani ox Unani Tibbiya. Ia this report only a brief--undeservediy

At the central cross-way of a village there snould be a large
neem, pipal; or mango tree,
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brief, to Le sure-eresums of Uneai medicine will be made.’ While

it seem2 to be primarily derivecive from the Aristotle-Hippocrates- O

Galem humoral theorv (the word Uranl literally means "Greek"),
there 18 no question that it was aiso fnfluenced at an early stage
by «ncient Indian or Ayurvedic ideas. These were synthesized and
reinterpreted especially by the Arab physicians and philosophers
Rhazes (c. 865-932 A, D,) snd Avicenna (980-1037 A, D.), whose
varfouys works have long been svailable in the original and in
translation.

Unani recognizes four humors instesd of three and its Arabic-
language medico-philosophicel! structural concepts are differeat
and carry their own flavor. But in actual practice, eupecially in
the North Indian milieu, Unani i{s fundamentally similar or analogous
to Ayurveda. Indeed, both Unani and Ayurvedic practitioriers in
Ind{a today nearly always make the statement in conversation tbat
Ythere isn’t any real difference between them".

Like Ayurveds, Unani treats imbalances or excesses, such as
those of heat or cold, by an externzl or internal application of
substances having contrary or balancing qualities and effects. In
Unani materia medica, for example, ses water is reputed to be "dry", .
pepper “hot" and roses ''cold". It is not surprising that rose i”
water as a cooling Jrink is especially associated with Muelims and »
that rose gardens were so much loved by the Mughsl rulers.

As decribed by Mujeeb, at least the nobles and more prosperous
classes among the Muslim rulers always scught to arrange their
houses in an open or airy location, exposed on all sides to the
wind, and especially the northern breezes (Mujeeb 1967, p. 371).
Large tents were often added to the houses for night-time social
functions, but during the hot days men took repose inside the
house walls and courtyards, which were supplied with jars and
fountains of water. Covered terraces were especially designed
for exposure to breezes for sleeping at night, and they opened into
a large chamber where the bedstead could be easily moved in case of

'Reference sources on Unani medicine fnclude the following: Report
of the Comnittee on Indigencus Systome of Medicine (1948); Afnan
1958; Siddiqi 1959; Leclerc 1960; and Sanyal 1964,
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rafn or dust storms, or tne late night chill.?

< Some of the adsptations to heat utilized by the early European
settlers In India, as described in the ne:t section, were initially
borrowed from the Mughals. An often~quoted lament of the first
Mughal king, Babur (1483-1530), recorded in his diary, would suggest
that he found both the cultural and the climatic enviromnment of
India difficult:

Hindustan 18 a countxy of few charms. The people have no
goou looks; of social intercourse, paying and receiving
visits, theve 1s ncne; of genius and capacity, none; of
nanners, none; in handicraft and work .here is no form or
symmetry, method or quality; there are 1» gocd horses, no
good dogs, no grapes, musk-melons or first-rate fruits,
no ice or cold water, no grod bread or cocked food in the
bazaars, no hot<baths, no colleges, no candles, torches
or candlesticks. (B¥bur Nams, p. 191).

But by the time of Akbar's death (1605) a regular system of ice
supply from the high Himalayas had been organized, and Abu ‘1-Fazl,
in the Ain i Akbarl, mentioned that even ordinary people used ice
in summer, while the great noi:les used it all the vear round
(Moreland 1920, p.257).® 1In addition to ice, various techniques of
evaporative cooling and the chilling of liquids by saltpetre were
also known to and used by well-to~do persons, at least. Only one
Mughal practice appears not to have been widely accepted by later
European settlers: the tahkhana or underground room described by
Bernier and other European visitors to the Delhi court. This
subterraneous apartment was furnished with large fans; however,
more of the Mughal nobles probably favoreda khaskhana, or room
avaporatively cooled by walls and roof of khas.

So far as typical dress during the Mighal era is concerned,
the literature is rather ccontradictory. Moreland says that

Lhnny Anglo-Indian and present-day Indian houses of well-to-do
persons continue this grchitevivaal Sz22+ewe: a3 recm on the rocf
where beds may be moved when the elements disturb the night’s sieep.

3The very high price that was qucted at that time (cne rupee per
pound of ice) would seem to have excluded all except the wealthy,
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descriptions of North Indian clothing at the time of Akbar's deatd
generally picture pecple as naked from the waist up, while writings
of that time make no mention of the use 0of woolen garmente,
blankets or turbans (Moreland 1920, p. 276). But Chopra claims
that even the poorest people always wore turbans to protect the
head from heat and cold.

Bare-headed person: were little respected in medieval
India, and people invariably put on a cup or a turban
while stirring out of their houses. (Chopra 1963, p.
8)

It must be left to competent historiane to decide where the truth
lies in this matter.

Chopra particularly emphasizes the importance in the medieval
Indian diet of sweetmeats, for both milk and sugar were very plenti-
ful in those days. One has thc inpressior that these milk-and-sugar
sweets, of the same type that are still in North Indian halvai
shops today, were almost a staple food. Thus, the Freach traveler

Tavernier reported that

Workmen return from business and according to the
custom they wake no supper, they eat some sweet-

meats and drink a glass of water., (Chopra 1963.

p. 35)

Another visitor, Della Valle, concluded simply that the Hindus lived
on butter, cheese, milk, bread and sweectmeats, and early European
travelers were overwhelmed by the sight of whole bazaars with no
other shop but sweetmeat sellers (Ibid., p. 36).

C. Anglo-India

The final alien minority who were to rule Indiu arrived first
as "factors" and “writers" or officiais of the Zast India Company
and were largely a male society until around 1835, when the Suez
Canal was opened and English women began to arrive in Hindustan
in greater numbers. The uncertain jurisdiction of "Jehn Company"
over the Gangetic plain was succeeded in 1858 by the British Raj.
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Social historians of Anglo-Indian® life and customs describe a

3 gradual evolution from 1700 up to World War 1I. In relation to

' environmental adaptation and protection too such successive 'nnovs-
tions as the railroads and electric power were important landmarks
of technological change, However, the following glimpse into an
irteresting snd nearly-vanished chapter in the history of human
adaptation to heat in Nortk India will focus mainly cn mid-1Sth
century Anglo-India, a time immortalized by scores of sharp-eyed
chroniclers from Fenny Parkes to Rudyard Kipling. According to Reo,
the hot Indian climate was & consistent theme or backdrop in Anglo-
Indian novels and literature from the earliest to the last, and
tended to lay a melanchely shadow over them. For Kipling., the
best~knowr Anglo-Indian author, the almost unendurable lieat became

o o o a sinister force, an evil character, destroying
his countrymen and making India the "grim step mother,"
"the land of regrets". (Rao 1967, p. 59)

As Greenberger has recently put it,

o o o the basic image of the climate of the country

wvas one of fantastic heat, A climate in which it
é;} would be difficult for any Briton to work up to his

capacity--this was India. (Greenberger 1969, p. 40)

1. Housing and Cooling Devices

According to Spencer and Thomas, the first ventures of Europeans
into the world of tropical Asian living, from the 150's onward,
were marked by an appalling naivet€:

The wearing of wool, the eating of neavy, high-
calorie meals, and the building of tight, airless
houses were practiced by the Portugese, the Dutch,
the British, and the French from the sixteenth
century well into the nineteenth. Knowledge of

lThe modern referent of this term in India is different--it is the
Anglicized Christ{an Eurasian minority but here it will be used
in 1its 19th century meaning: the British colonial society in India.
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3 sanitation and medicine was, of course, no more

_ advanced than knowledge of climate . . . , The { :
i average reaction to the properties of air during -
the 16th, 17th, and 18th centuries was to try to

shut it out at night while one slept, by closing

tight all the windows and dcors, on the the ry

that foul night air somehow induced fevers, aches,

and pains. (Spencer and Thomas 1948, p. 639}

This idea, so far as night sleep is concerned, may have had some
early currency among Eurcpeans in India. But when Englishmen in
the employ of the Zast Indiz Company first settled in Calcuita and
Madras in the early 18th century they usually built grand two-
storied houses in the accepted Europcan fashion. Theee residences
included lofty classical pfazzas which were airy and shady at mid-
dsy but let in the sun's riys too easily in the early afternoon.
According to Spear, it was only at the end of the 18th century
that the coolness of ground floor rooms was discovered by the
British in Bengal (Spear 1932, p. 49). It was at about this time
too that Venetian blinds woere introduced for windows. Only a few
3 houses had them in 1770, but by 1800 they were universal.

In the 18th century the term "bungalow” meant a temporary and Qﬁ;
one-storied thatched building. Soon, however, tle British were
building new, and altogether mich more magnificent, bungalows as
~heir residences. According to a principal his:orian of tlLis
zrchitectural genre, the Anglo-Indian bungalow may have been
iargely derived from ar. old Bengali typc of dwelling, the "double~
roofed house" (Nilsson 1967, p. 129). This name refers to the
practice, at least in the more primitive versions, of hiding the
sloping roofs hy putting up an artificial interior ceiling of
white cloth.' In their more evolved form, the Anglo-Indian

'This same device was used to good effect by anthropologists,
including the author, living in a typical village house in
eastern U, P, in 1953. On one notable occasion the sturdy cloth
ceiling failed to prevent the numbing impact onto the middle of
our table at meal time of an enormous, highly-colored and rather
] poisonous myriapod, but for the most part it placed a reassuring
shield between the dusty and {nfested roof rafters above and the
human occupants below.
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bungalows were formed with high ceilings and spacious but lcwered
verandahs, providing more shade than the high piazzas. The roofs
might be of a thick layer of thatch, or of tile. The former pre-
dominated before the 1857 Mutiny, especially in "the Mofussil"
(muphasgal, the towns and dietricts far removed from major urban
ceniters such as Calcutta or Bombay). Thatch kept inside temperatures
lower at night, but were likely to harbor snakes, arthropods and
other creatures, were more vulnersble to fire, had to be replaced
more frequently, and gave off an unpleasant ndor in the rainy

ceason.

British settlement in Benares (now Varanasi) ir the late 18th
century, for an account of which we are chligated te B. S, Cohn,
was generally representative of that throughout North India. Here
the European co-wunity--East India Company officials, civil servants,
military officers, planters, etc.--established themselves at some
distance from the old indian city, where land was not at a premium,
In addition,

A new arca made it possible for a house to be built
to receive air on all four sides--an important con-
sideration in the Indian climate. (Cohn 1962, p. 182)

To this day those spacious areas in Indian cities where the Anglo-
Indian community built their bungalows are variously designated as
the "Cantonment', the '"Civii Lines", etc. (Planalp 1958, pp. 250-1).
Some of the hordes of servants and hangers-on of the Englishmen
also settled nearby. It is Cohn's conclusion that

The houses which the British built in Benares, and
threcughout much of North india, resembled county
seats of the English gentry adapted to Indian
conditions. The British tried manfully to create
English country gardens around their homes. (Cohn
1962, p. 183)

The Anglo-Indians made much use of a home-cooling device known
in India since Mughal times, and probably much before (Hodivala
1939, p. 678). This was the "tattie" or "tatty" (;2551), a screen
perhaps two to four inches thick made frow plant fibers, mostly
from the long, stiff bristl: roots of the "khuskhuc” (khaskhss or
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simply khas), a plant (Aundrcpogon muricatus) growing plentifully in
the jungles and moist wastelands of Nortk India, especially along
river banks. These spongz=-like roots were woven or tied closely
together tier upon tier, within a frame sized to fit windows or doors,
especially on the west side, the direction of the prevailing wind
(Ashby 1937, p. 154). When water was poured over the screen, and
especialiy if there was same wind to set up a3 cross~ventilation
through the room, the "khuskhus" screen lowered the inside temperature
markedly.

By this simple contrivance, the fal) of temperature due
to the evaporation produced by a current of hot dry air
passing over the grass was so ccasiderable that in May,
ic "ude, with a west wind, the thermometer stood in the
shade at 104°, in the house at 83°, and behind the
tattie at 68", (Fayrer 1884, p. 923)

In addition, khas gave off a very pleasant e&nd refreshing scent. Eura
Roberts reported in 1837-=before the ccanstruection of railroads in
India==that those women who were required to travel by palanquir in
the summer sometimes fitted the palanquin with tatties; she advised
against this step, however, due to the difficulty and expense of
hiring men to supply and pour water and the fact that

« « o @8 the air is made damp but not cool, . . .
fever or exhaustion is the result. (Roberts 1837,
Vol. 1, p. 169)

Another hot-weather device which gained widespread use at the end
of the 18th century was the swinging "punkeh" (from Hind. pankha, or
"large fan")., The earliest mentior of its use was by Hickey in 1785,
and it was said (probakly facetiously) to have heen invented by a
Eurasian clerk as an improvemeut over his first attempts to ameliorate
the sweltering conditions in his office by having his desk and chair
suspended from the ceiling and swung back and forth to obtain a little
air movement. However, Col. Yule in Hobson-Jobson claims that the
punkah was known to the Arabs, havirg been iwvented by Caliph Mansur
(753 = 774 A. D,). At any rete, the Mugials in India do not appear to
have known or used the swinging punksh, and chroniclers of Warren
Hastings' era (1772-1784) mentioned only "boys with flippers and fans"
(Dewar 1922, p. 105).

The punkah passed through nesrly 4 human lifetime of evolutior

and elaboration, best described by Dewsar (Ibid., pp. 104-110).
32
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At first it was a solid frame of light wocd, from 4 to 10 ft., in width
and up to 6 ft, in depth, hanging close to the ceiling and suspended
by up to six cords each a foost long, attached to big hooks in the
beams above., One or more servants stoyod inside the room, swinging
the punkah back and f~orth by means of pulling ropes attached to the
two ends, Until at least 1810 punkahs were used ¢nly in dining
rooms; thereafter they ceme into use in drawing rooms and bedrooms
also. Another early development was the device of passing the pull-
ing cord thrcugh a hole in the wall, so the “punkshburdar" or servant
could carry on his work while languishing on the outside verandah,
(Punkah-pulling, incidentally, provided a good job for blind persons.)
Sometimes a piece was cut out cof the punkah so it cculd swing through
the great chandeliers that adorned some of the finast houses,

The early punkaks of “people cf refined taste™ were decorated by
paintings or pictures, and others were covered by colored clotkh.
However, it was soon discovered that a reduction in depth of the
punkah frame and the addition instead of a flounce or vallance would
provide a better movement of air. According to "An Anglo-indian",

Punkahs spoil th~ looks of a room but are neressary
evils . . . . The vallance is put on full, and is
made of some white or ecru washing material; it can
be edged with a »ind cf the colour prevailirg in the
room. (An Anglo-Indian 1882, p. 63)

By 1850 the punkah no longer hung close to the ceiling, but rather
was suspended by long ropes. Frill and frame contirued to be of
equal breadth until even later, but by the time the first electric
fons began to appear .n India the frame of the “modern" punksh of
the time had virtually

e « oshrunk to a pole tco which the 2il-important
f1111 is attached. (Dewar 1922, p. 110}

There ray have developed, hcwever, some tendency us regional diver-
gence in punkah type, since a turn-cf-the~century publication opined
that

The Bombay and Bengal punkats ¢ nsist often of a
ber of polished wood, frem which the fringe hangs.
This is prettier and cleanar, but it hardly gives
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so much wind as the broad, flat frames. (Steel
and Gardiner 1902, p. 201) s

These authorities further noted that the punkah frames are usually
whitewashed, and after several coats the lime comes off in flakes
and gets in%> one's ey:cs. As a matter =f fact, the suthors of The
Complete Indian Housckeeper indelibly recorded their exasperation
at this questionsble tcon to human comfort:

There is nathing more difficult than to judge the
height at which a punkah should be hung. Strictly
speaking it is always too high or toc low; in
other words, it either scrapss your head or leaves
you perspiring. In fact, at its best it is an
instrument of torture. (Ibid., p. 201)

They concluded that punkahs are a necessity at meal-times, but
othexwise are of comparatively little u'e except to keep away
mosquitoes, or when sleepingon the roof.t

By 1850 a punkah wheel or pulley wes in use, and later a
"punkah~pulling machine” (not further described) was developed and -~
used in a few government offices, Dewar notes, however, that it ip:
was unwieldy, noisy, and prone to frequent breakdown (Dewar 1922,
p. 110)

Both the "soft, slow swish" and the "moaning" of the punkah
were characteristic sounds in the old Anglo-Indiar bungalow (Cust
1881, p. 92). 1Indeed, if proper attention were not given to
oiling, the punkah's moaning and squeaking could become most
distracting during the hours of sleep. The Complete Indian House-
keeper recommended black lead or oil, while admitting that

The latter, however, is apt tc smell., (Steel and
Gardiner 1902, p. 202)

11 am unable to say how the punkah could be rigged up on an open

00f.,
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This source also recommended leather thongs as mcre satisfactory
than ropes for use with the punkah, although their initial cost
was greater,

The movement of the punkahs was helpful on calm days to draw
a current of air through the water-soaked khas tatties., However,
its effect was often lost in the spacious drawing rooms of Anglo-
Indian homes (often s8 much as 2000 ft., of floor space, with ceil-
ings more than 20 ft. in height):

e o o unless the wind blowe, the tatties are
useless. (Parkes 1850, p. 102)

Therefoze a mechanical contrivance for forcing cool air irto the
house was developed, perhaps by Dr. George Spalsbury, who came

out to India in 1823. This was the thermantidote, an enormous
hollow monster made of mango wood or of sal wood. Standing about

7 ft. high, 4 or 5 ft. wide, and 9 or 10 ft. long, it was mounted
crudely on iron wheels to make it somewhat movable. It was placed
on the verandah with a funnel projecting into a window of the
house., On the outsice of the thermantidote circular openings about
4 ft, in diameter were fitted with khas tatties, while in the
interior of the machine four fans were fixed to a rotating axle,

continuously turned by one or two servants by means of an external
wheel,

The punkah and thermantidote in combination could generate an
awvesome flow of air, as one commentator humorously noted:

A slave grinds away on the verandah at the wheel.
Inside the room your het is likely to be blown off
into a ccxnex. There is a corresponding thermanti-
dote on the cpposite verandah and a punkah swinging
overhead. All that is needed is a current from the
ground to be Involved in a general hurricane.
(Atkinzon 1911, n.p.)

Several servents wers kept occupied in supplying water to the

tatties. The thermantidote, or an improved “self-watering" version,
was fitted with perforated troughs which allowed the water to fall
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continuously upon its khas screens and to collect in tubs underneath,
from wtere a scrvant again carried it i a jar to tne top of the device.

Irdeed, the use of the cooling technology in 19th century Anglo~India
was dzperdent uwpon the massive exploitation of indigerous labor. Lists
of servants required te 3 British family in India in the days of the
Company total from 30 =o 110, Mrs. Parkes' list, which is typical,
shows six "punkahburdars", while she rotes that

e o » 12 or 14 extra cooiies are necessary if you have
more than nne thermantidote or if you keep it going all
night as well as during <he day. (Parkes 1850, p. 210)

Trevelyan has a passage which nicely captures that sense of

. « o the sa2cure plenty and ianguid case of a Bvropean
household in India, 1In spacious saloona, alive with
swinging punkahs; where closed and darkened windows
excluded the heated armosphere, and produced a counterfeit
night, while through a mass of wetted grass povred a stream
of artificial air; with piles of ice, and troops of
servants, and the wegazire of the preceding month . . .
(Trevelyan 1894, p. 122)

Even in the rather more modest establis'ments maintained by Mrs, Ashby's
family in Bihar in the 1880's, four of their 13 servants were exclusively
"punkan-conlies', accounting €or Rs. 32 of the monthly servant
expenditure of Rs. 104, These men worked in four-hour shifts day and
night (Ashby 1937, pp. 28-29).

The Arglo-indian hsuse or bungalow was made endurabie in the hot
dry summer especially by tatties, and in the sultry monsoon especiully
by punkahs, But according to Harriette Ashmore, even with these
cooling cont_-ivarnces,

IA house fitted with three cf these machines, operating day and night,
kept the inside temperature under 85° F, in the hottest days, making
it 3 refuge for many pecple in the community (Steel and Gardiner 1902,
p. 200)., 7These a:thors disagreed with those pespie==-a sizeable
minority, apparently-=-who belleved the thermaiitidete to be unwholesome
anl prevocative of "climati: disease".
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From the month of April to the setting in of the cold
season, except wccasicnally during the rains, the
entire bungalow is closed from the hour of rising to
the setting of th- sun. Not a breath of external air
must intrude. (Ashmore 1841, p. 223)

The observation accords with that of a former Pinjab resident:

Thus the house of a European 1is more like a gloomy
prison than an ordinary dwelling house. (Kendrew
1927, p. 127)

One last envirommental adaptation highly characteristic of the
old one-storeyed Anglo~Indian bungalow should be menticned, one
vhich allowed the European family to take better advantage of
night-time cooling. This was the comstruction of a "chabutra"
(cabutara), a raised, usually circular, platform of cement over
brick, built some two feet high, and erected 15 or 20 ft, from
the bungalow (Fayrer 1884, p. 925). It constituted, in effect,

a kind of detached porch for open-air use.

Lolling there in wicker chairs, the family spent the
wvara evenings in desultory conversatioa, Its few

feet elevation from the ground is an absclute
necessity for protective comfort; the nocturnal

hours bring out hosts of crewling creatures which
hide from the sun's scorching rays during the day:
scorpions, centipedes, lizards, caterpillars, beetles,
and snakes. (Ashby 1937, p. 140)

In very hot weather the Fnglish families slept on the ggbﬁtar?,
although a wire fence might be sct up on its rim in areas where
larger jungle animals were a threat (Ibid., p. 239).

2. Clothing

With respect to clothing, English men and women in Irdia were
seemingly often torn between the impulse for comfort and the some-
times rigid prescriptions of their own traditions, suitable to a

much colder climate, Thus, while cuuncil members in Calcutta early

took to wearing light muslin Indian-style clothes in their crowded,
stifling offlces, at formal meetinrgs they were expected to don
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their finest broadclath coats and wigs (Barber 1965, p. 53). When
moving outdoosrs they employ=d “riindel boys® to carry theix %r;
rrundels cr umbrellas (I1tid., p. 91)

The full histrry cf the evslutisn of Anglo-lndian clothing
adartaticns to the hoc suamer and bimid monszon seasons of India
has yet tc be written, There appear t> have been large variations
from place to place, from time t> time (changing fashins), aau
between cne segment ¢f Angle-Indian scociety and ancther. For example,
different Aymy vnits followsd different formal and informal dress
traditions. However, cne historian of the perisd noted that it was
the “griffina*, the ncwcomers t: India, who adhered mcst slavishly
to the Furopean mode of dress, whersas those who had been longer !n
India generally ad:pted relatively casual light-weight and loose-
fitting garb, mcre or less modeled affer thre native Indifan dress, at
least in tteir domestic and informsl life (Renbourn 1963, p. 200).
Similarly, it was often remarked in the days of the Company that
the farther one traveled into ths interior and away from such
centers as Calcutta and Madra: the mcre "Indianized™ cne found the
English residents in their manner of life and dresa.

At the same time, in a reacticn that is not untypical in the
history of colonialism, many <f the educated Indians who assumed f;:
positions cf authority under British rile outdid theilr overlords
in their “stuffiness” of manner and dress. Sir George McRobert
has described how in Madras the University Chancellor at the
hottest time of day in August wcre a dark morning suit under red
flannel doctor's robes while gi-ing diplomas to graduates who also
wore dark suits and black robes, And High Court judges also
customarily sat from 1l a.m. to> 5 p.m. on che hottest days wearing
the judicial rcbes and wig of the King's Bench Division in ILoadon,
while the Indian counsel also wore the prescribed black gown and
stiff bands (Crowden 1949, pp. 337-8). Even tody, one can always
spot the lawyers in the vicinity ~f any district or local court
building by their heavy, close~fitting black tunics,

Erutection of tne hcad from sclar raéiation was largely
accomplished by the Mighsls thrcugh the ugz of turbans and umbrellas
(woven of reed »¢ bamtca), The ecarly Cimpany cfficials and their
wives used a variety of headw2ar, especially of the broad-brimmed
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variety, but were so assiduous in the wearing that the Indian
natives'! nickname for the Englishmen was “hat-wearer" (topivala).
The Anglo-Indian head-covering par excellence was the “sola (or
so:ar) topi", whose history Renbourn has so exhaustively documented
(Renbourn 1962a). The sola topi originally took its name from the
sola plant (Aeschynomene paludra), a lofty Indian bush whose pitch
or bark, cut into thin layers and pasted together, was first used
in making the hat. The sola trpil, with its distinctive characteri-
stics of providing a thick insulation over the head together with

a woderate brim, was elaborated in a number of styles after its
introduction around 1840, It enjoyed wide but nct urniversal
acceptance: most c¢f the ladies {rund it lacking in grace, and it
tended to be fragile and easily damaged by rain (Beatscn 1857, p,
625). The military authorities never agreed fully on which head-
gear or combinaticn of headgear best met such diverse requirements
as comfort (asleep as well as awake), protection from sword cuts,
and protection from sun and heat, However, the sola topl eventually
became the most widely used type of hot weather headwear, at least
for civil officials who had to move about in the sun. Many British
Army units adopted white cap covers and neck curtains, which were
called "havelocks" after General Havelcck (Rembourn 1956, p. 219).
Fayrer recommended that cne bind around a light “puggree™ (pagari,
a turban or at least a length of porous cloth to be wrapped on the
head) at the juncture of the hat rim and the head, with a strip
hanging down to cover the neck (Fayrer 1884, p. 943). Experienced
topi-wearers also followed the practice of putting fresh green
leaves or a moistened pad inside the hat, and of wetting the puggree.

Renbourn has clearly shown how incomplete and contradictory was
the best medical authority during the last century with regard to
thermoreguiatory physiology and clothing biophysics (Rembourn 1956,
1962a, 1962b, 1963). Well into the 1900's field medical authori-
ties conceived that the principal danger from the exposure to sun
in the tropics was not heat, but rather the presumed “actinic" or
chemical rays in sunlight (Renbourn 1962b, p. 94). Heatstroke
took an erormous toll, especially in the Sepoy Mutiny of 1857.
Collier wrices that

On May 27 the Horse Artillery had left Meerut
stifling in brass helmets, tiger-skin rolls,
cloth dress jack:ats with high red collars,
leather breeches and high jack-boots. (Collier

1964, p. 82)
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Only the unorthodoxy of their commander, who ordered them to rip

off their collars, saved them from severe heat casualties, But *
later the tendency of their men to march in shirt sleeves, and to

avoid unnecessary exertion, was a frequent complaint of British

Army officers (Kincaid 1938, p. 188).

The Victorian naval uniform during the hottest season in the
Persian Gulf ccnsisted of thick underwear, topi, high-neck collar,
and spine-pad. This last lingered on vestigially for years in the
form of an extra strip of material sewn into the rating's shirt
{Critchley 1946, p. 104).

TRERI W JOYTT

Spinal pads 9 in. wide ware necessary for the
protection of the spinal cord from the sun's
rays. (Willcox 1920, pp. 394-5).

The spine pad, intended like the topi tc protect an especially

: sensitive part of the anatomy frum the imaginery danger of solar
actinic rays, was very widely used in 19th century Anglo-India,
E especially by the British troops.1

it

The head and spine should be effectively pro-

tected; the level rays of the sun at morn or {
3 eve are ofren more dangerous than the vertical.

] {Royal Geographical Society, Hints to Travellers

E [1889], quoted by Wulsin 1933, p. 117)

‘While Renbourn felt confident in pronouncing a death verdict on

the spine pad in 1956 (*Spine protection 1is no longer a subject

for discussion amongst students of climatic physiology"), it now
appears that the matter 1 y nct be altogether closed, for R, F,
Goldman has told me of recent research by J. D, Hardy at the John
B. Plerce Foundaticn Labcratory in New Haven, Conn, that is indica-
tive of the possible existence of extra-cerebral thermal receptors
alcng the spinal cord which are sensitive to temperature incce-
ments such as thoze resulting from solar radiation (Goldmsu 1970).
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The civilian as well as the military Anglo-Indian male dress
continued to feature tight trousers and heavy rolled collars well
into the 19th century. This "overdress' in the tropics, especially
the use of flannels and woolens at night,l was largely founded on
the fear cf miasmata, of chill, cf the *dry bellyache", etc.? The
Royal Geographical Society, in its 1889 edition of Hints to
Travellers, noted thel clothing in the tropics should, above all,
keep the body at an equable temperature day and night. As the “‘most
effective non-conducive and absorbent material", flannel was the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>